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Executive Summary

Plan Mission

The mission of the Six County Association of Governments (SCAOG) Pre-Disaster
Mitigation Plan is to substantially and permanently reduce, communities within the
SCAOQG, vulnerability to natural hazards. The plan is intended to promote sound public
policy designed to protect citizens, critical facilities, infrastructure, private property, and
the natural environment. This can be achieved by increasing public awareness,
documenting resources for risk reduction and loss-prevention, and identifying activities
to guide the community towards the development of a safer more sustainable community.

Plan Organization

The Six County Association of Governments plan was developed and organized within
the rules and regulations established under 44 CRF 201.6. The plan contains a discussion
on the purpose and methodology used to develop the plan, a profile on communities
within SCAOG, as well as a hazard identification study and a vulnerability analysis of
eight hazards. To assist in the explanation of the above-identified contents there are
several appendices included which provide more detail on specific subjects. This is
intended to improve the ability of communities within the SCAOG planning district to
handle disasters and will document valuable local knowledge on the most efficient and
effective ways to reduce loss.

Plan Financing

The SCAOG Pre-Disaster Mitigation Plan has been financed and developed under the
Pre-Disaster Mitigation Program provided by the Federal Emergency Management
Agency (FEMA) and the Department of Public Safety Division of Emergency Services
and Homeland Security. The SCAOG aided in funding, providing in-kind assistance to
local governments.

Plan Participation

The SCAOG Pre-Disaster Mitigation Plan has been completed as a result of a
collaborative effort between Six County Association of Governments, Department of
Public Safety Division of Emergency Services and Homeland Security, public agencies,
and the citizens, elected officials, and public employees of the cities and towns within
Juab, Millard, Piute, Sanpete, Sevier, and Wayne Counties. Interviews were conducted
with stakeholders from the communities, and a workshop was conducted during the plan
developments. Additionally, through public hearings, workshops, and draft plan
displays; ample opportunity was provided for public participation. Any comments,
questions, and discussions resulting from these activities were given strong consideration
in the development of this plan. Completion of this multi-jurisdiction mitigation plan was
completed with assistance and input from:

Juab County
e Emergency Manager; Roads Department; GIS Department, Eureka City, Town of
Levan, Mona City, Nephi City, and Rocky Ridge.



Millard County
e Emergency Manager, Roads Department, Sheriff’s Department, Delta City,
Fillmore City, Town of Hinckley, Town of Holden, Town of Kanosh, Town of
Leamington, Town of Lynndyl, Town of Meadow, Town of Oak City, and Town
of Scipio.

Piute County
e Emergency Manager, Roads Department, Sheriff’s Department, Town of
Circleville, Town of Junction, Town of Kingston, and Town of Marysvale.

Sanpete County
e Emergency Manager, Town of Centerfield, Ephraim City, Fairview City, Town of
Fayette, Fountain Green City, Gunnison City, Manti City, Town of Mayfield,
Moroni City, Mt. Pleasant City, Spring City, Town of Sterling, and Town of
Wales.

Sevier County
e Emergency Manager, Town of Annabella, Aurora City, Town of Elsinore, Town
of Glenwood, Town of Joseph, Town of Koosharem, Monroe City, Town of
Redmond, Richfield City, Salina City, and Town of Sigurd.

Wayne County
e Emergency Manager, Town of Bicknell, Town of Hanksville, Town of Loa, Town
of Lyman, and Town of Torrey.

Hazards Identified

It was suggested by the Division of Emergency Services and Homeland Security, at a
minimum, Six County Association of Governments address the hazards of: earthquake,
flood, landslide, problem soils, wildfire, dam failure, severe weather, and drought.
However, there are other hazards that were identified which are not in the minimum
criteria established by DESHS that were added to the discussion.

The hazard identification study recognized the following hazards as being the most
prevalent and posing the most potential risk to the counties and towns within the SCAOG
planning district.

e Earthquake, Flood, Drought, Landslide, Wildfire, Problem Soil, Dam Failure, and
Severe Weather,

Plan Goals
In an effort to ensure that the mission of the Six County Association of Governments Pre-
Disaster Mitigation Plan is met, the participants in the development of this plan defined
and established a list of goals, which are directly relevant to meeting the mission of the
plan.
The following is a list of the goals identified by the participants of this plan:

e Protection of life before, during, and after the occurrence of a disaster.

e Preventing loss of life and reducing the impact of damage where problems cannot

be eliminated.



Protection of emergency response capabilities (critical infrastructure)
Communication and warning systems

Emergency medical services and medical facilities

Mobile resources

Critical facilities

Government continuity

Protection of developed property, homes and businesses, industry, education
opportunities and the cultural fabric of a community, by combining hazard loss
reduction with the community's environmental, social and economic needs.
Protection of natural resources and the environment, when considering mitigation
measures.

Promoting public awareness through education of community hazards and
mitigation measures.

Preserving and/or restoring natural features that provide mitigation such as
floodplains.

Minimize the impacts of flooding

Minimize the impacts of drought

Minimize the impacts of severe weather

Minimize the risk of wildfire
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Part 1. Pre-requisite Adoption by the local jurisdiction

The Six County Executive Board, as well as the counties and communities participated in
and promulgated this plan. The Six County Association of Government PDM plan was
developed as a multi-jurisdictional plan; therefore, to meet the requirements of Section
322 of the local hazard planning regulations the final plan was to be adopted by each of
the municipalities as well as the six counties. This section documents each jurisdiction
participated in the process and adopted the plan. The plan was adopted prior to being
submitted to FEMA region V111 for final review. Table 1 identifies the communities that
participated in the planning process and have adopted the plan. Promulgation letter copies
have been included in Appendix K of this plan. Once the plan is approved Appendix K
will also include a copy of the letter of transmittal, the community resolutions, etc.

Table 1: Community Participation
Counties/Jurisdictions | Participated (Yes/ No) Date

Juab County
Eureka City

Town of Levan
Mona City

Nephi City

Town of Rocky Ridge
Millard County
Delta City

Fillmore City

Town of Hinckley
Town of Holden
Town of Kanosh
Town of Leamington
Town of Lynndyl
Town of Meadow
Town of Oak City
Town of Scipio
Piute County
Town of Circleville
Town of Junction
Town of Kingston
Town of Marysvale
Sanpete County
Town of Centerfield
Ephraim City
Fairview City

Town of Fayette
Fountain Green City
Gunnison City
Manti City

Town of Mayfield
Moroni City

Mt. Pleasant City
Spring City

Town of Sterling
Town of Wales
Sevier County
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Counties/Jurisdictions

Participated (Yes/ No)

Date

Town of Annabella

Aurora City

Town of Elsinore

Town of Glenwood

Town of Joseph

Town of Koosharem

Monroe City

Town of Redmond

Richfield City

Salina City

Town of Sigurd

Wayne County

Town of Bicknell

Town of Hanksville

Town of Loa

Town of Lyman

Town of Torrey
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Preface

The Six County Association of Governments (SCAOG) in 1970 received official
designation as a planning district. Its geographic service delivery area of Central Utah
comprises Juab, Millard, Piute, Sanpete, Sevier, and Wayne counties. This organization is
required to establish and implement all future planning endeavors to benefit its citizenry.
Due to economies of scale this regional methodology is a pragmatic and effective
utilization of limited resources.

In accordance to the Six County Executive Board’s governance all pertinent (natural
hazard mitigation) planning groups were contacted by the SCAOG planning staff. These
groups included elected officials and special interest representation for units of local
government, i.e., emergency managers, law enforcement officers, etc. Their input was
essential in the development of the SCAOG Pre-Disaster Mitigation Plan and
recommended for adoption by the Six County Association of Governments.

Introduction

The State of Utah is vulnerable to natural, technological, and man-made hazards that
have the possibility of causing serious threat to the health, welfare, and security of our
citizens. The cost of response to and recovery from potential disasters can be lessened
when attention is turned to mitigating their impacts and effects before they occur or re-
occur.

What is Hazard Mitigation? Hazard mitigation is defined as any cost-effective action(s)
that have the effect of reducing, limiting, or preventing vulnerability of people, property,
and the environment to potentially damaging, harmful, or costly hazards. Hazard
mitigation measures, which can be used to eliminate or minimize the risk to life and
property, fall into three categories. The first categories are those that keep the hazard
away from people, property, and structures. The second categories are those that keep
people, property, and structures away from the hazard. The third categories are those that
do not address the hazard at all, but rather reduce the impact of the hazard on the victims,
such as insurance. This mitigation plan has strategies that fall into all three categories.

Hazard mitigation measures must be practical, cost effective, and environmentally and
politically acceptable. Actions taken to limit the vulnerability of society to hazards must
not in themselves be more costly than the value of anticipated damages.

The primary focus of hazard mitigation actions must be at the point at which capital
investment decisions are made and based on vulnerability. Capital investments, whether
for homes, roads public utilities, pipelines, power plants, chemical plants or warehouses,
or public works, determine to a large extent the nature and degree of hazard vulnerability
of a community. Once a capital facility is in place, very few opportunities will present
themselves over the useful life of the facility to correct any errors in location or
construction with respect to hazard vulnerability. It is for these reasons that zoning
ordinances, which restrict development in high vulnerability areas, and building codes,
which insure that new buildings are built to withstand the damaging forces of hazards, are
the most useful mitigation approaches a city can implement.
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Previously, mitigation measures have been the most neglected programs within
emergency management. Since the priority to implement mitigation activities is
generally low in comparison to the perceived threat, some important mitigation measures
take time to implement. Mitigation success can be achieved, however, if accurate
information is portrayed through complete hazard identification and impact studies,
followed by effective mitigation management. Hazard mitigation is the key to
eliminating long-term risk to people and property living in Utah from hazards and their
effects. Preparedness for all hazards includes response and recovery plans, training,
development, management of resources, and the need to mitigate each jurisdictional
hazard.

The State Division of Emergency Management and Homeland Security (DESHS) have
identified the following hazards to be analyzed by each county. These hazards include
avalanche, dam failure, debris flow, drought, earthquake, flood, flash flooding,
infestation, landslide, problem soils, summer storm, tornado, urban and rural fires, and
winter storm.

This regional/multi-jurisdictional plan evaluates the impacts, risks and vulnerabilities of
natural hazards in a jurisdictional area affected by a disaster. The plan supports, provides
assistance, identifies and describes mitigation projects for each annex. The suggestive
actions and plan implementation for local and tribal governments could reduce the impact
of future disasters. Only through the coordinated partnership with emergency managers,
political entities, public works officials, community planners and other dedicated
individuals working to implement this program was it accomplished.

To develop the mitigation plan, The Utah DESHS, based on the Governor’s Office of
Planning and Budget, the Utah League of Cities and Towns, and the U.S. Department of
Housing and Urban Development, chose to use the planning services of the Utah
Associations of Governments.

Seven regional Associations of Governments:

Bear River Association of Governments

Wasatch Front Association of Governments / Wasatch Front Regional Council
Mountainland Association of Governments

Six County Association of Governments

Southeast Utah Association of Local Governments

Southwestern / Five County Association of Governments

Uintah Basin Association of Governments

NogakrowhE

Scope

Six County Association of Governments, which encompasses much of Central Utah,
including the counties of Juab, Millard, Piute, Sanpete, Sevier, and Wayne, was placed
under contract by the Utah Division of Emergency Services to complete a Pre-Disaster
Mitigation Plan, which meets the requirements of the Disaster Mitigation Act of 2000, for
the areas they serve.

This plan is applicable of not only the six counties served by the Association but also for
the cities, towns, and municipalities within each county. The plan also takes into account
the five bands of the Paiute tribe. The scope of this plan only includes natural hazards
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defined as a concern to local counties and jurisdictions. These natural hazards identified
by stack holders include: earthquakes, floods, landslides, wildfires, problem soils, dam
failures, sever weather, and drought. Although there were the only hazards considered
much of the data is applicable to other federally funded planning currently taking place.
Planning included local level data for each incorporated area within the six counties.

Purpose

The purpose of the Six County Association of Government Natural Hazard Mitigation
Plan is to fulfill federal, state, and local hazard mitigation planning responsibilities; to
promote pre and post disaster mitigation measures, short/long range strategies that
minimize suffering, loss of life, and damage to property resulting from hazardous or
potentially hazardous conditions to which citizens and institutions within the state are
exposed; and to eliminate or minimize conditions which would have an undesirable
impact on our citizens, the economy, environment, and the well-being of the state of
Utah. This plan is to aid in enhancing city and state officials, agencies, and public
awareness to the threat hazards pose to property and life and what can be done to help
prevent or reduce the vulnerability and risk to jurisdiction with in the Six County
planning area.

Authority

Federal:

Public Law 93-288 as amended, established the basis for federal hazard mitigation
activity in 1974. A section of this Act requires the identification, evaluation, and
mitigation of hazards as a prerequisite for state receipt of future disaster assistance
outlays. Since 1974, many additional programs, regulations, and laws have expanded on
the original legislation to establish hazard mitigation as a priority at all levels of
government. When PL 93-288 was amended by the Stafford Act, several additional
provisions were also added that provide for the availability of significant mitigation
measures in the aftermath of Presidential declared disasters. Civil Preparedness Guide 1-
3, Chapter 6- Hazard Mitigation Assistance Programs places emphasis on hazard
mitigation planning directed toward hazards with a high impact and threat potential.

President Clinton signed the Disaster Mitigation Act of 2000 into Law on October 30,
2000. Section 322, defines mitigation planning requirements for state, local, and tribal
governments. Under Section 322 States are eligible for an increase in the Federal share
of hazard mitigation (HMGP), if they submit for approval a mitigation plan, which is a
summary of local and/or regional mitigation plans, that identifies natural hazards, risks,
vulnerabilities, and describes actions to mitigate the hazards risks and vulnerabilities in
that plan.

State:

e The Governor’s Emergency Operation Directive

e The Robert T. Stafford Disaster Relief and Emergency Assistance Act, amendments
to Public Law 93-288, as amended.

o Title 44, CFR, Federal Emergency Management Agency Regulations, as amended.

e State Emergency Management Act of 1981, Utah Code 53-2, 63-5.
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e Disaster Response Recovery Act, 63-5A.
e Executive Order of the Governor, Executive Order 11
e Emergency Interim Succession Act, 63-5B.

Six County Association of Governments:

The Associations of Governments have been duly constituted under the authority of Title
XI, Chapter13, Utah Code Annotated, 1953, as amended (The Inter-local Cooperation
Act) and pursuant to Section 3 of the Executive Order of the Governor of the State of
Utah, dated May 27, 1970, with the authority to conduct planning studies and to provide
services to its constituent jurisdictions.

Local:

Local governments play an essential role in implementing effective mitigation, both
before and after disaster events. Each local government will review all damages, losses,
and related impacts to determine the need or requirement for mitigation action and
planning whenever seriously effected by a disaster, or when applying for state or federal
recovery assistance. In the counties and cities making up the Six County Association of
Governments the local executive responsible for carrying out plans and policies are the
County Commissioners and City Mayors. Local governments must be prepared to
participate in the post disaster Hazard Mitigation Team process and the pre-mitigation
planning as outlined in this document.

Goals

One goal is to coordinate with each participating local government to develop a regional
planning process meeting each plan component identified in the FEMA Region VIII
Crosswalk document and any additional State planning expectation, both regionally and
specifically, as needed, by gathering local input. Another goal is to reduce risk from
natural hazards in Central Utah, through the implementation and updating of regional
plans.

Short Term Goals
These goals form the basis for the development of the PDM Plan and are shown from
highest priority, at the top of the list, to those of lesser importance nearer the bottom.
e Protection of life before, during, and after the occurrence of a disaster.
e Preventing loss of life and reducing the impact of damage where problems cannot
be eliminated.
Protection of emergency response capabilities (critical infrastructure)
Communication and warning systems
Emergency medical services and medical facilities
Mobile resources
Critical facilities
Government continuity
Protection of developed property, homes and businesses, industry, education
opportunities and the cultural fabric of a community, by combining hazard loss
reduction with the community's environmental, social and economic needs.
e Protection of natural resources and the environment, when considering mitigation
measures.
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Promoting public awareness through education of community hazards and
mitigation measures.

Preserving and/or restoring natural features that provide mitigation such as
floodplains.

Long Term Goals

Eliminate or reduce the long-term risk to human life and property from identified
natural and technologic hazards.

Aid both the private and public sectors in understanding the risks they may be
exposed to and finding mitigation strategies to reduce those risks.

Avoid risk of exposure to identified hazards.

Minimize the impacts of those risks when they can not be avoided

Mitigate the impacts of damage as a result or identified hazards.

Accomplish mitigation strategies in such away that negative environmental
impacts are minimized.

Provide a basis for funding of projects outlined as hazard mitigation strategies.
Establish a regional platform to enable the community to take advantage of shared
goals, resources, and the availability of outside resources. If an earthquake occurs
outside of the county seat it will still affect the county seat. This is similar to
many natural hazards.

Establish a framework and database for the county seat to use to apply for aid.

Objectives

The following objectives are meant to serve as a measure upon which individual hazard
mitigation projects can be evaluated. These criteria become especially important when
two or more projects are competing for limited resources.

Identification of persons, agency or organization responsible for implementation.
Projecting a time frame for implementation.

Explanation of how the project will be financed including the conditions for
financing and implementing as information is available.

Identifying alternative measures, should financing not be available.

Be consistent with, support, and help implement the goals and objectives or
hazard mitigation plans already in place for surrounding counties.

Be based on the county seat VVulnerability Analysis.

Have significant potential to reduce damages to public and/or private property
and/or reduce the cost of, state, and federal recovery for future disasters.

Be the most practical, cost-effective, and environmentally sound alternative after
consideration of the options.

Address a repetitive problem, or one that has the potential to have a major impact
on an area, reducing the potential for loss of life, loss of essential services and
personal.

Property, damage to critical facilities, economic loss, and hardship or human
suffering.

Meet applicable permit requirements.

Not encourage development in hazardous areas.
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e Contribute to both the short and long term solutions to the hazard vulnerability
risk problem.

e Assuring the benefits of a mitigation measure is equal to or exceeds the cost of
implementation.

e Have manageable maintenance and modification costs.

e When possible, be designed to accomplish multiple objectives including
improvement of life-safety risk, damage reduction, restoration of essential
services, protection or critical facilities, security or economic development,
recovery, and environmental enhancement.

e Whenever possible, use existing resources, agencies and programs to implement
the project.

Environmental Considerations

Natural hazards are naturally occurring phenomena, only becoming natural disasters
when humans and there structures become involved. The events themselves play an
integral part in maintaining balance in our world. Meteorological, geological, and
hydrological processes have shaped Utah for millions of years and will continue to shape
the state for millions more years. Modern engineering has made it possible to prevent
damage from natural hazards; however, the economic and environmental costs can be
rather high. Tampering with natural systems can also create an imbalance in the natural
environment. The effects of many of these imbalances are still unknown. It is better to
live will a small amount of risk, respecting the natural process where appropriate, than to
construct mitigation at every chance. Nature provides its own mitigation measures that
need to be identified, protected and/or strengthened. To ensure that our environment is
not harmed through mitigation projects all applicable city codes; county codes, state and
federal laws pertaining to the environment will and must be followed. A description of
all federal laws can be found in Appendix D.
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Part Il. Planning Process

Documentation of the Planning Process

This plan was prepared in the offices of the Six County Association of Governments by
appointed staff members Planning Director, Emery Polelonema and Regional Planner,
Edwin Benson, and was supported by Ryan Pietramali of DES. Other local agencies that
have aided in the process include the city and county GIS departments of the Six County
region. Elected officials including tribal leaders, local officials, emergency managers,
police and fire staff members, planning departments, and local governmental agencies
have all aided in the planning and implementation process. The planning process was
based on Section 322 requirements of the Disaster Mitigation Act of 2000 and supporting
guidance documents developed by FEMA and the Utah Division of Emergency Services
and Homeland Security.

The planning process included the following steps.

Organize Resources

Public Officials Out Reach

Establish Continuity in Planning Process

Data Acquisition

Hazard Risk Identification and Analysis
County Vulnerability Assessment

Community Goals Assessment

Contact Regional Mitigation Emergency Managers (County & Tribal)
Mitigation Strategy Development

10 Prioritization of Identified Mitigation Strategies
11. State Plan Review

12. Adoption

©CoNoouA~wWNE

Step 1: Organize Resources

The seven regional Associations of Governments (AOG) were recommended to conduct
the planning efforts by the Utah League of Cities and Towns and the Governors office of
Planning and Budget to ensure coordination with elected officials, emergency managers,
planners, public works departments, and information technology specialists. Utah
Division of Emergency Services and Homeland Security contracted the seven AOGs as
sub-grantees to coordinate, develop, and write the seven multi-regional hazard mitigation
plans under the planning guidelines included in the Disaster Mitigation Act of 2000.

Six County Association of Governments was contracted with by the Division of
Emergency Services and Homeland Security (DESHS) to conduct the planning for the
six-county region. The association worked closely with local jurisdictions to ensure their
input was incorporated into the plan.

Six County Association of Governments designated a core planning team. The core
planning team made up of members outlined in Table 2 were the main constituents of the
planning process from the initiation of the plan to the development and coordination to
the resolution of the plan’s adoption. Adjunct to the core planning team a technical team
committee was created on a technical level that is identified in Table 3. The Executive
Board (Table 4) was utilized to assure and affirm their respective county local inputs.
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County Pre-Disaster Mitigation Planning Teams were organized by Six County AOG to
provide local input, review, and oversight of the PDM plan and planning process. The
County Teams where made up of local, county, state, and AOG resources (see Tables 5-
10). Coordination was maintained by the AOG, if cities and towns were not able to
attend a meeting AOG staff emailed or sent pertinent items.

Many of the jurisdictions in the planning area have small populations and limited tax
base, with most of the day-to-day running of the town conducted by volunteer elected
officials. Getting participation from these jurisdictions proved difficult at times, due not
to lack of interest, but because of limited time and resources. The AOG was familiar
with this from past planning efforts and set up a process which enabled each jurisdiction
to participate. Jurisdictions were met with individually to solicit comments; the plan was

emailed or printed out and sent to jurisdictions that could not make it to the meetings.
Six County AOG placed the plan on their website and encouraged local jurisdictions to
review the numerous iterations. AOG staff also spent the month of October 2002 and
again in October 2003 meeting will all 48 mayors and 18 commissioners in the planning
area to explain why PDM was important and identify hazards. County Pre-Disaster
Mitigation Planning Team members further aided in allowing participation of each
jurisdiction in their County. Through this process each jurisdiction was able to
participate in completing this mitigation plan.

Table 2: Core Planning Team

Name

Organization

Edwin Benson

Six County Association of Government

Emery Polelonema

Six County Association of Government

Ryan Pietramali

Division of Emergency Services and Homeland Security

Table 3: Technical Team Committee

Name

Organization

Ryan Pietramali

Utah Division of Emergency Services and Homeland
Security

Lane Nielson Wasatch Front Regional Council

LaNiece Dustman Wasatch Front Regional Council

Jeff Adams Southeastern Utah Association of Governments
Jim Boes Wasatch Front Regional Council

Jeff Gilbert Bear River Association of Governments

Ken Sizemore

Five County Association of Governments

Curt Hutchings

Five County Association of Governments

Andrew Jackson

Mountainland Association of Governments

Emery Polelonema

Six County Association of Governments

Edwin Benson

Six County Association of Governments

Yankton Johnson

Uintah Basin Association of Governments
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Table 4: Executive Board

Name

Organization

Boyd Howarth

Juab County Commissioner

John Cooper

Millard County Commissioner

Paul Morgan

Piute County Commissioner, Chair

Bruce Blackham

Sanpete County Commissioner

Doug Peterson

Sevier County Commissioner

Clenn Okerlund

Wayne County Commissioner

Chad Brough

Mayor Nephi

Sam Starley Mayor Fillmore
Gary James Mayor Marysvale
Chesley Christensen Mayor Mt. Pleasant
Jake Albrecht Mayor Glenwood
Stan Alvey Mayor Hanksville

County Pre-Disaster Mitigation Planning Teams:

Table 5: Juab County Pre-Disaster Mitigation Planning Team

Name Representing:
Fred Smalley, Emer. Mgr. Juab County
Wm. Boyd Howarth, Commissioner Juab County
Robert Steele, Commissioner Juab County
Neil Cook, Commissioner Juab County
Lloyd Conder, Mayor Eureka
Robert Shepherd, Mayor Levan
Bryce Lynn, Mayor Mona
Chad Brough, Mayor Nephi
Darrell Allred, Mayor Rocky Ridge

Kelly Allen

Forestry, Fire, and State Lands (FFSL)

Emery Polelonema

Six County Association of Governments
(SCAOG)

Edwin Benson

SCAOG

Table 6: Millard County Pre-Disaster Mitigation Planning Team

Name

Representing:

Forrest Roper, Emer. Mgr.

Millard County

John Cooper, Commissioner

Millard County

Craig Greathouse, Commissioner

Millard County

Daren Smith, Commissioner

Millard County

Gayle Bunker, Mayor Delta
V.B. “Sam” Starley, Mayor Fillmore
Donald Brown, Mayor Hinckley
Brent Bennett, Mayor Holden
Terry Higgs, Mayor Kanosh
Jim Rasch, Mayor Leamington
Jese Ruiz, Mayor Lynndyl
Jim Talbot, Mayor Meadow
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Name

Representing:

Winston Nielson, Mayor Oak City
Burtis Quarnberg, Mayor Scipio
Kelly Allen FFSL

Emery Polelonema SCAOG

Edwin Benson SCAOG

Table 7: Piute County Pre-Disaster Mitigation Planning Team

Name

Representing:

Ryan Horton, Emer. Mgr.

Piute County

Paul Morgan, Commissioner

Piute County

Tarval Torgersen, Commissioner

Piute County

W. Kay Blackwell, Commissioner

Piute County

Joe Dalton, Mayor Circleville
Rick Dalton, Mayor Junction
Carlos Jessen, Mayor Kingston
Gerald James, Mayor Marysvale
Terry Heath FFSL
Emery Polelonema SCAOG
Edwin Benson SCAOG

Table 8: Sanpete County Pre-Disaster Mitigation Planning Team

Name

Representing:

Kevin Holman, Emer. Mgr.

Sanpete County

Bruce Blackham, Commissioner

Sanpete County

Greg Dettinger, Commissioner Sanpete County
Claudia Jarrett, Commissioner Sanpete County
Darwin Jensen, Mayor Centerfield
Morris Casperson, Mayor Ephraim
Don Worley, Mayor Fairview
Shawn Crane, Mayor Fayette
Scott Collard, Mayor Fountain Green
Scott Hermansen, Mayor Gunnison
Kim Anderson, Mayor Manti
Doug Bjerregaard, Mayor Mayfield
L. Scott Robertson, Mayor Moroni
Chesley Christensen, Mayor Mt. Pleasant
John Thomas, Mayor Spring City
Steven Thomas, Mayor Sterling
Byron Davis, Mayor Wales
Fred Johnson FFSL
Emery Polelonema SCAOG
Edwin Benson SCAOG
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Table 9: Sevier County Pre-Disaster Miti

ation Planning Team

Name

Representing:

Jim Porter, Emer. Mgr.

Sevier County

Doug Peterson, Commissioner

Sevier County

Gary Mason, Commissioner

Sevier County

Ralph Okerlund, Commissioner

Sevier County

Dale Albrecht, Mayor Annabella
Lawrence Mason, Mayor Aurora
Valerie Hopper, Mayor Elsinore

Jake Albrecht, Mayor Glenwood

Robert Owen, Mayor Joseph

Harlow Brown, Mayor Koosharem

Craig Mathie, Mayor Monroe
Linda Mickelsen, Mayor Redmond

Woody Farnsworth, Administrator Richfield
Marilyn Anderson, Mayor Salina
James Freeby, Mayor Sigurd
Terry Heath FFSL

Emery Polelonema SCAOG

Edwin Benson SCAOG

Table 10: Wayne County Pre-Disaster Mi

tigation Planning Team

Name

Representing:

Vicky Bower, Emer. Mgr.

Wayne County

Clenn Okerlund, Commissioner Wayne County
Allen Jones, Commissioner Wayne County
Scott Durfey, Commissioner Wayne County
Sherwood Albrecht, Mayor Bicknell

Stan Alvey, Mayor Hanksville
Ellis Brown, Mayor Loa
Vanor Okerlund, Mayor Lyman
Fred Hansen, Mayor Torrey
Terry Heath FFSL
Emery Polelonema SCAOG
Edwin Benson SCAOG
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Step 2: Public Officials Outreach

To ensure the planning process had backing from the elected officials a representative
from Six County Association of Governments met with each County Commission and
each city mayor to inform them of the need for the plan and how it can better help the
communities (refer to Appendix H). With local support in place the plan was introduced
to commissioners and other elected officials along with public entities by means of an
informational website created by the Six County Association of Governments
(http://www.sixcounty.com/six%20county%20web%20page/Planning/Reg_Planning/regi
onal_planning.htm).

Step 3: Establish Continuity in the Planning Process

Mitigation planning within Six County Association of Governments was part of a Pre-
Disaster Mitigation Planning initiative to meet the requirements of the Disaster
Mitigation Act of 2000. To meet this requirement the seven Associations of Government
were contracted by the Division of Emergency Services and Homeland Security to assist
the 29 counties with completion of a mitigation plan, which meets the requirements of
sections 322. The Seven Associations of Government formed a Technical Team Planning
committee to share ideas and ensure the plans were similar and that there was little
duplication of effort. Planners from the Six County Association of Governments were
involved with this committee. Please refer to Table 3 above.

Step 4: Data Acquisition

Contact was made with designated personnel in each city and county to assess what data
was available on the local level. Agreements were put in place, where needed, to allow
the Association of Governments planning staff use of county and city data. Data layers
obtained included some or all of the following: local roads, plot maps, county tax
assessor’s data, hazard data, flood maps, topographic data, aerial photographs, and land
development data.

Step 5: Hazard Risk Identification and Analysis

This step was conducted by gathering data on the hazards that occurred in the planning
area. This information was gathered from local, state, and federal agencies and
organizations, as well as, from newspaper and other local media accounts, state and local
weather records, conversations, surveys, interviews, and meetings with key informants
within the planning area. Mitigation discussions were held during this process and are
explained in further detail in Table 11 below. During these meeting attendees had the
opportunity to review the general information on previous hazards and comment on them
in a more specific manner. These meeting also provided a forum for discussion on the
background information that was needed to gain a general understanding of the
geography, geology, recreation, natural resources, and water resources of the Planning
Area. These initial contacts with local entities also provided visual understanding of the
planning area for planners of the Core Planning Team.
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Table 11: Six County Association Governments Pre-Disaster Mitigation Planning

Process Timeline

Date

Activity

Purpose

March 29, 2002

Letter of Intent that identifies
the seven Associations of
Governments as sub-grantees of
the state to write the PDM
plans. The AOGs were chosen
by the Utah Interagency
Technical Team who are a part
of Nature-Safe Utah (Utah’s
Pre-Disaster Mitigation
Program).

Continue the relationship
with local council members
and municipalities.

May 15-16, 2002

Utah’s first regional mitigation
planning training piloted toward
the seven AOGs

Establish a guideline and
timeframe.

July 12,2002

News Release from Governor
Michael Leavitt announcing the
new program to develop local
hazard mitigation plans
statewide.

Conduct public awareness
and involvement.

August, 2002

Gather information.

Data Collection.

September 10, 2002

Meeting. Met with all AOGs
and DESHS to discuss the
planning process.

Identify planning team and
available resources.

September 30, 2002

Contacted Emergency Managers
in the Six County region.

Identify level of
involvement.

October-November,
2002 (see Appendix H)

Met with all six county
commissions and 48 mayors in
the Six County region to
identify hazards.

Hazard Identification.
Went over questionnaires
with mayors and
commissioners.

November 2002

Gathered community data for
regional data section of the plan.

Data Collection.

November 6, 2002

Public Meeting. Met with Six
County Association of
Governments Executive Board.

Obtain Approval to conduct
mitigation planning.

November 22, 2002

Meeting. Met with technical
team members.

Solicit public involvement,
Army Corps proposal for
flood study, GIS training,
timeline, review the
regional plans

December, 2002

Gathering data.

Data Collection

January, 2003

Gathering data.

Data Collection.

January 22, 2003

Public Meeting. AOG executive
director’s meeting.

Signed contracts for Army
Corps flood proposal.

February 27, 2003

Meeting. Met with technical
team members in St. George.

Review of plans, mapping.

March, 2003

Information gathering

Data Collection, plan
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Date Activity Purpose
April, 2003 Drafting of the plan. For review.
May 14, 2003 Meeting. SCAOG Executive Discussion of progress;
Board meeting. plans to DESHS by
December with additional
money.
May 22, 2003 Meeting. Met with technical Progress report, deadlines,
team members at DESHS. mapping, mitigation
actions, internal webpage.
May, 2003 Gather mapping data. Complete hazard
identification and profile.
June, 2003 Website addressing Natural Public involvement and
Hazards. comment.
July 17, 2003 Meeting. Met with technical Discussed mapping and

team members in Orem City.

plan review.

August 22-23, 2003

Fire Planning Meeting in
Ephraim.

Public involvement
facilitated by Six County
Planning Staff.

August 29, 2003

Fire Planning Meeting at Indian
Ridge Subdivision in North
Sanpete County

Volunteers from six
communities came together
to write a Fire Plan
(included in Appendix F)
facilitated by Six County
Planning Staff.

October 1, 2003

Discussed Draft of PDM Plan
with Exec. Board

Public meeting with Exec.
Board.

October 1, 5, & 12,
2003

Met with Paiute Tribe
Emergency Mangers and Band
Councils

Public Tribal and Band
Council Meeting.
Discussed PDM and review
of draft.

October-November,
2003 (see Appendix H)

Met with all six county
commissions and 48 mayors in
the Six County region.

Hazard Identification.
Reviewed draft plan with
mayors and commissioners.

December 11, 2003

Met with Sanpete County’s Pre-
Disaster Mitigation Committee
(Kevin Holman, Emergency
Mgr., Fred Johnson, Fire
Warden, Ty Bailey, State LNO)

Determined a course of
action in order to develop a
mitigation plan and funding
for mitigation. ldentified
problems, set goals and
recorded objectives.

December 23, 2003

Met with Millard County’s
Emergency Mgr., Forrest Roper

Decided upon mitigation
projects that would most
benefit Millard County.

December 23, 2003

Met with Kanosh Band’s
Emergency Mgr., McKay
Pikyavit

Decided upon mitigation
projects that would most
benefit the Kanosh Band of
the Paiute Tribe of Utah.

27




Step 6: County Vulnerability Assessment

This step was conducted through a review of local base maps, topographical maps,
floodplain maps, and other data. A detailed vulnerability analysis was completed with the
use of Geographic Information Systems for each county within the Six County
Association of Governments. HAZUS MH was used to determine vulnerability to
earthquakes, for the hazards such as floods, landslides, and wildfire of loss estimation
methodology was developed by the core planning team, with assistance from the
Technical Team, to determine vulnerability to hazards. Each county section explains the
data sources and the methodology used can be found in Appendix B. During these
meetings attendees had the opportunity to review the specific information on all GIS
products and to review areas of vulnerability in association with specific hazards.

Step 7: Community Goals Assessment

This step was conducted through a review of the governing documents of the planning
area, as well as, conversations, interviews, and meetings with key responsible individuals
within the planning area. This step identified what goals are already established and
adopted for the planning area and whether or not they promote or deter mitigation
activities.

Step 8: Contact Regional Mitigation Emergency Managers (County & Tribal)

Juab, Millard, Piute, Sanpete, Sevier, and Wayne counties along with their respective
communities were contacted to ascertain mitigation strategies. These counties and
communities have volunteers and individuals with an interest in mitigation and public
employees with technical expertise pertinent to mitigation. They include elected officials,
county/city planners, county staff, and emergency managers. County emergency
managers and their assistants were tasked with completing the Mitigation Strategies
Workbook issued by the State Division of Emergency Services and Homeland Security.
The Paiute Tribal emergency response council was also assigned to complete the
workbook.

Step 9: Mitigation Strategy Development

Developing the mitigation strategies was a process in which all of the previous steps were
taken into account. Each County that participated in the County Pre-Disaster Mitigation
Planning Grant was asked to evaluate the vulnerability assessment completed by Six
County Association of Governments and complete a Mitigation Strategies Workbook that
can be found in the annexes for each county.

Step 10: Prioritization of Identified Mitigation Strategies

The Disaster Mitigation Act of 2000 requires state, tribal, and local governments show
how mitigation actions were evaluated and prioritized. This was completed by the AOGs
with assistance from each county and city. Prioritization was done using the STAPLEE
method explained in the FEMA How to Guide, 386-3, April 2003 (available online at
http://www.fema.gov/fima/planning_howto3.shtm). Additionally, jurisdictions reviewed
the prioritization and understood that a benefit/cost analysis would aid in determining the
true benefit to cost of each project. Prior to grant submittal a benefit/cost analysis would
be completed for each project. At this time funding reality limited the project
development, preventing a proper benefit/cost analysis from being conducted.
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Step 11: State Review

The Division of Emergency Services and Homeland Security pulled together a formal
PDM plan review committee to insure local plans met the requirements of DMA 2000.
This committee reviewed the plans from October 15 through November 1, 2003 and
again from January 1 to January 15, 2004 subsequent to submission to FEMA for final
review and acceptance.

Step 12: Adoption
The plan went through a public hearing process on (date) and was adopted by:
Juab County
e Eureka City, Town of Levan, Mona City, Nephi City, and Rocky Ridge.
Millard County
e Delta City, Fillmore City, Town of Hinckley, Town of Holden, Town of Kanosh,
Town of Leamington, Town of Lynndyl, Town of Meadow, Town of Oak City,
and Town of Scipio.
Piute County
e Town of Circleville, Town of Junction, Town of Kingston, and Town of
Marysvale.
Sanpete County
e Town of Centerfield, Ephraim City, Fairview City, Town of Fayette, Fountain
Green City, Gunnison City, Manti City, Town of Mayfield, Moroni City, Mt.
Pleasant City, Spring City, Town of Sterling, and Town of Wales.
Sevier County
e Town of Annabella, Aurora City, Town of Elsinore, Town of Glenwood, Town of
Joseph, Town of Koosharem, Monroe City, Town of Redmond, Richfield City,
Salina City, and Town of Sigurd.
Wayne County
e Town of Bicknell, Town of Hanksville, Town of Loa, Town of Lyman, and Town
of Torrey.

A. Public Involvement

Public involvement opportunities were available throughout the design and completion of
this plan. Such opportunities included a public website for comment and review
(http://www.sixcounty.com/six%20county%20web%20page/Planning/Reg_Planning/regi
onal_planning.htm) and public meetings (refer to Table 11). Public comments taken
from these public meetings were incorporated into the plan. Emergency managers, the
Fire Department, Sheriff Department, State and Local Agencies, all community members
that could be affected by a hazard within the region, business leaders, educators, non-
profit organizations, private organizations, and other interested members were all a part
of the planning process. It should be noted that in the rural setting of the region, most
community planning and development occur in a collaborative effort. For example, the
elected officials are business professionals and governmental officials (i.e. CPA’s, School
Administrators, small business owners, et al.), thus in one meeting a broad spectrum of
interested parties are allowed the opportunity to comment. The Six County Executive
Board meetings are open to the public and attendees during these dialogues have the
opportunity to comment. The county commission meetings are announced as open
meetings, as well as, the city council meetings. County community and economic
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development professionals also have input during their regular meetings. In summation,
SCAOG staff indeed provided a wide-open comment opportunity for all interested parties
through these public venues.

B. Information Sources

The following sources were look at during the completion of this plan:

e Federal Emergency Management Agency (How-to Guides).

National Weather Service (Hazard profile).

National Climate Data Center (Drought, Severe Weather)

Army Corps of Engineers (Flood data).

Utah Division of Emergency Services and Homeland Security (Salt Lake City

Mitigation Plan, GIS data, Flood data, HAZUS data for flood and earthquake).

Utah Geologic Survey (GIS data, Geologic information).

e Utah Division of Forestry, Fire and State Lands (Fire data).

Utah Avalanche Center, Snow and Avalanches in Utah Annual Report 2001-2002

Forest Service.

Utah Automated Geographic Resource Center (GIS data).

University of Utah (drought climate charts from internship students).

University of Utah Seismic Station (Earthquake data).

Utah State University (climate data).

Councils or Government

Association of Governments

Juab County and municipalities (Juab County Water Master Plan, Emergency

Operations Plans, Histories, mitigation actions, public input, GIS data, Assessor data,

Transportation data, Property and Infrastructure data).

e Millard County and municipalities (Millard County Water Master Plan, Emergency
Operations Plans, Histories, mitigation actions, public input, GIS data, Assessor data,
Transportation data, Property and Infrastructure data).

e Piute County and municipalities (Municipal Water Plans, Greenwich Water Plan,
Emergency Operations Plans, Histories, mitigation actions, public input, GIS data,
Assessor data, Transportation data, Property and Infrastructure data).

e Sanpete County and municipalities (Sanpete County Water Master Plan, Emergency
Operations Plans, Histories, mitigation actions, public input, GIS data, Assessor data,
Transportation data, Property and Infrastructure data).

e Sevier County and municipalities (Sevier County Water Master Plan, Emergency
Operations Plans, Histories, mitigation actions, public input, GIS data, Assessor data,
Transportation data, Property and Infrastructure data).

e Wayne County and municipalities (Wayne County Water Master Plan, Emergency
Operations Plans, Histories, mitigation actions, public input, GIS data, Assessor data,
Transportation data, Property and Infrastructure data).

Other Plans:

e Earthquake Safety in Utah

e Utah Natural Hazard Handbook

e Utah Statewide Fire Risk Assessment Project
e A Strategic Plan for Earthquake Safety in Utah
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Natural Disaster Analysis, State of Utah Office of Emergency Services 1976
State of Utah Mitigation Plan 1999 and 2001

State of Utah Wildfire Plan 2002

State of Utah Drought Plan

State of Utah Water Plan

Salt Lake City Mitigation Plan 2002

Planning for a Sustainable Future

Town of Merrimack, NH Hazard Mitigation Plan 2002
Clackamas County Mitigation Plan 2002

Hazard Mitigation Plan Dunkerton, lowa

Dunn County North Dakota Multi-Hazard Mitigation Plan 2001
Jefferson County West Virginia All Hazard Mitigation Plan 2003

Plan Methodology

The information in this mitigation plan is based on research from a variety of sources.
SCAOG/DES conducted data research and analysis, facilitated steering committee
meetings and public workshops, developed the final mitigation plan, and presented the
plan for formal adoption with participating jurisdictions. The research methods and
various contributions to the plan include:

State and federal guidelines and requirements for mitigation plans:
During the completion of this plan SCAOG examined and followed state and federal
guidelines and requirements. These guidelines included FEMA planning standards,
National Flood Insurance Program’s Community Rating system, FEMA Flood Mitigation
Assistance Program and various State reference material. A list of guidelines and
requirements is as follows:

e FEMA 386-1,2,3,4,5,6,7,8,9
FEMA Post Disaster Hazard Mitigation Planning Guidance DAP-12
Disaster Mitigation Act of 2000
44 CRF parts 201 and 206, Interim Final Rule
FEMA Region VIII “crosswalk”

Previous plans and studies:

SCAOG examined existing mitigation plans from around the country and incorporated
numerous plans and studies from within the jurisdictions they serve. These plans include:
West Colorado River Basin Plan

West Desert Basin Plan

Sevier River Basin Plan

Manti City Flood Insurance Study

Elsinore City Flood Insurance Study

Town of Joseph Flood Insurance Study

Richfield City Flood Insurance Study

Salina City Flood Insurance Study

Sevier River and Tributaries, Utah Reconnaissance Report US Army Corp of
Engineers March 1994
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e Flood Damage Prevention Study Sevier River Basin Investigation, Utah US Army
Corp of Engineers January 1994.

e Utah Statewide Fire Risk Assessment Project

Natural Disaster Hazard Analysis, State of Utah Office of Emergency Services

1976

Salt Lake City Mitigation Plan 2002

State of Utah Mitigation Plan 1984, 1985, 1999 and 2001

State of Utah Wildfire Plan 2002

State of Utah Drought Plan

State of Utah Water Plan

Six County Flood Hazard Identification Study

Emergency Operations Plans for Juab, Millard, Piute, Sanpete, Sevier, and Wayne

Counties.

University of Utah Seismograph Stations History of Utah Earthquakes

e National Weather Service “Flood and Flash Flood Deaths in Utah”

e Snow and Avalanches in Utah Annual Report 2001-2002 Forest Service Utah
Avalanche Center.

e Town of Merrimack, New Hampshire Hazard Mitigation Plan 2002

e Clackamas County Mitigation Plan 2002

e Dunn County North Dakota Multi-Hazard Mitigation Plan 2001

Hazard Specific Research and Vulnerability Analysis Methodology

Geographic Information Systems (GIS) were used as the basic analysis tool to complete
the hazard analysis for the Six County Association of Governments Pre-disaster
Mitigation Plan. For most hazards a comparison was made between digital hazard data
and census 2000 demographic information. Fortunately digital data exist statewide for
landslides, quaternary faults, wildfire, dam locations, and epicenter locations. The goal
of the vulnerability study is to estimate the number of homes, and infrastructure
vulnerable to each hazard and assign a dollar value to this built environment. To this end,
census data and natural hazard maps are the basic information used in the analysis. All
the analysis takes place within the spatial context of a GIS. With the information
available in spatial form, it is a simple task to overlay the natural hazards with census
data to extract the desired information.

Earthquakes

HAZUS MH shorthand for Hazards United States Multi-Hazard was used to determine
vulnerability as it relates to seismic hazards for the study area. The HAZUS-MH
Earthquake Model is designed to produce loss estimates for use by federal, state, regional
and local governments in planning for earthquake risk mitigation, emergency
preparedness, response and recovery. The methodology deals with nearly all aspects of
the built environment, and a wide range of different types of losses. Extensive national
databases are embedded within HAZUS-MH, containing information such as
demographic aspects of the population in a study region, square footage for different
occupancies of buildings, and numbers and locations of bridges. Embedded parameters
have been included as needed. Using this information, users can carry out general loss
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estimates for a region. The HAZUS-MH methodology and software are flexible enough
so that locally developed inventories and other data that more accurately reflect the local
environment can be substituted, resulting in increased accuracy.

Uncertainties are inherent in any loss estimation methodology. They arise in part from
incomplete scientific knowledge concerning earthquakes and their effects upon buildings
and facilities. They also result from the approximations and simplifications that are
necessary for comprehensive analyses. Incomplete or inaccurate inventories of the built
environment, demographics and economic parameters add to the uncertainty. These
factors can result in a range of uncertainty in loss estimates produced by the HAZUS-MH
Earthquake Model, possibly at best a factor of two or more.

The methodology has been tested against the judgment of experts and, to the extent
possible, against records from several past earthquakes. However, limited and incomplete
data about actual earthquake damage precludes complete calibration of the methodology.
Nevertheless, when used with embedded inventories and parameters, the HAZUS-MH
Earthquake Model has provided a credible estimate of such aggregated losses as the total
cost of damage and numbers of casualties. The Earthquake Model has done less well in
estimating more detailed results - such as the number of buildings or bridges
experiencing different degrees of damage.

Such results depend heavily upon accurate inventories. The Earthquake Model assumes
the same soil condition for all locations, and this has proved satisfactory for estimating
regional losses. Of course, the geographic distribution of damage may be influenced
markedly by local soil conditions. In the few instances where the Earthquake Model has
been partially tested using actual inventories of structures plus correct soils maps, it has
performed reasonably well.

Landslides and Wildfire

The methodology used to determined vulnerability for landslides and wildfire within the
study area was almost identical. Demographic information from census 2000 was
manipulated to obtain vulnerability numbers. The methodology used, assumes and even
distribution of built housing across the county and each city within the county. Assuming
even distribution a housing density was determined by dividing the total number of
homes (census 2000) by the total number of acres. For example the Town of Eureka in
Juab County is 940 acres in size and contains 342 housing units. Thus the housing
density is .364 i.e. each acre contains .364 housing units.

From this point the number of acres of extreme, high, and moderate wildfire along with
acres of historically active landslides were determined for each city and the
unincorporated county. Once and acre total was know it was multiplied by the density
value for each particular city or county to determine the total number of homes. This
new figure was then multiplied by the average housing value as reported by the County
assessors office, to determine the total value of potential loss residents. In the case of
wildfire the value of the land (20% of total) was subtracted from the totals reported in the
vulnerability tables. This was done because wildfires do not render the land useless as
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landslides often do. Additionally content values are not included, which would raise the
potential loss numbers for housing by approximately 50%.

Table 12: Assessor Land Values

County Assessor Land Value
Juab 95,000
Millard 72,000
Piute 75,000
Sanpete 95,000
Sevier 90,000
Wayne 75,000

Transportation and utilities information was determined using the Geoprocessing Wizard,
an extension in ArcView 3.2. This extension allows the GIS user to clip one theme based
on another. For example the roads theme was clipped by the landslide theme, resulting in
a new shape file containing all of the roads within a historically active landslide area.

The new database was then queried through several simple equations to determine the
length in miles of each linear feature (pipelines, electric lines, and roads). Once the
length of vulnerable infrastructure was determined it was multiplied by cost estimate
information from HAZUS MH and the Utah Department of Transportation. These costs
include:

Table 13: Transportation/Utilities Cost per Mile

Item Cost per Mile
Local Roads 2,413,000
State Highways 2,413,500

US Highways 2,413,500

US Interstates 3,600,000
Power Lines 48,280

Gas Lines 241,390

In addition to the linear features point data such as critical facilities, dams, care facilities,
schools, power generation facilities, and substations were analyzed to determine if the
feature was within a hazard area. Where point data was determined to be within a hazard
area the following values from HAZUS MH were assigned:
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Table 14: Power Generation Facilities/Substations Costs
Item Cost

Small Power Plant | 100,000,000
Large Power Plant | 500,000,000
Low Voltage 10,000,000
Substation 115 KV
Medium Voltage 20,000,000
Substation 230 KV
Large Voltage 50,000,000
Substation 500 KV
(Facility value was assigned based on Square footage.)

Limited availability of digital data represented a problem in completing the vulnerability
assessment. Potential loss numbers were only determined for earthquakes, landslides,
and wildfires in this plan. Additional limitations to the above described analysis method
includes:

e Assuming random distribution

e Limited data sets for water, gas, electrical, resulting in, incomplete numbers for
these features.
Lack of digital parcels data from the county assessors office.
HASUZ MH is not designed for small population counties.
No digital data for dam failure inundation, flood plains, or infestation.
Relied on state wide data not intended for manipulation at the scale it was used.
Data was not field checked, resulting in an analysis wholly dependent on accuracy
of data.
e Meta data was lacking on some of the used data sets.

In terms of hazard mapping presentation in this document, simple maps were created to
provide a graphical illustration of location. These maps are done at a scale, which allows
them to fit on a standard letter sized page rendering the useless. Larger maps can be
plotted out upon request. Data manipulation and maps were created as a planning tool, to
be used, by interested persons within the Six County Association of Governments and the
jurisdictions the AOG serves. This information should not take the place of accurate
field verified mapping from which ordinances need to be based off of.

Effort to analyze hazards related to potential future development areas was also addressed
where applicable. This proved to be a very difficult exercise and at best can only identify
areas, which need additional research before development should be allowed. No viable
source of data exists for this study area to facilitate analysis of future development.
Limited zoning data was available but this data does not necessarily indicate which, areas
will be developed and which will not.
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Part I11. General Regional Data

Six County Association of Governments

As the name states the Six County Association of Governments is comprised of six Utah
Counties: Juab, Millard, Piute, Sanpete, Sevier, and Wayne. This plan incorporates the
following entities within each county. Also, the Paiute Indian Tribe of Utah is an integral
entity within the State of Utah and the six-county region.

Juab County
Contained within Juab County are five incorporated areas: Eureka City, Town of Levan,
Mona City, Nephi City, and Rocky Ridge Town.

Millard County

There are ten incorporated municipalities within Millard County: Delta City, Fillmore
City, Hinckley Town, Holden Town, Kanosh Town, Leamington Town, Lynndyl Town,
Meadow Town, Town of Oak City, and Scipio Town.

Piute County
Contained within Piute County are four municipalities: the Town of Circleville, Junction
Town, Kingston Town, and Marysvale Town.

Sanpete County

Sanpete County the most populous county in the Six County region contains 13
municipalities: Centerfield Town, Ephraim City, Fairview City, Town of Fayette,
Fountain Green City, Gunnison City, Manti City, Mayfield Town, Moroni City, Mt.
Pleasant City, Spring City, Town of Sterling, and Wales Town.

Sevier County

Within Sevier County are eleven municipalities: Annabella Town, City of Aurora,
Elsinore Town, Glenwood Town, Joseph Town, Koosharem Town, Monroe City,
Redmond Town, Richfield City, Salina City, and the Town of Sigurd.

Wayne County
Within Wayne County are five municipalities: Bicknell Town, Hanksville Town, Loa
Town, Lyman Town, and Torrey Town.

Paiute Indian Tribe of Utah

The Paiute Tribe has two bands of the tribe located in the Six County Region. These
Bands include the Koosharem in Sevier County and the Kanosh Band in Millard County.
Detailed information on their demographics and other vital economic statistics is found in
Appendix M.

Geographic and Physiographic Background

The Six County region is located in the center of the state of Utah. It comprises six
counties including Juab, Millard, Piute, Sanpete, Sevier and Wayne. See Figure 1,
Central Utah’s Six Counties. It is geographically located approximately 500 miles from
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Denver, Colorado; 600 miles from Los Angeles, California; and 600 miles from Phoenix,
Arizona. Travel time from the District Offices in Richfield to County Economic
Development Offices in Nephi, Delta, Junction, Ephraim, Richfield, and Loa are: 90
minutes, 80 minutes, 45 minutes, 60 minutes, 0 minutes, and 50 minutes respectively.
Interstates 15 and 70 serve the Six County region.

Figure 1: Six County Region

UTAH

The Six County region contains 16,698 square miles making it the second largest region
in the state of Utah behind Southeastern. However, Six County encompasses 96% of the
area of Southeastern and makes up just over 20% of the land area of the entire state of
Utah. Putting this in perspective, you could fit the states of New Hampshire and New
Jersey within Six County’s borders and still have room for all of Davis County, Utah. In
addition, the combined population of New Hampshire, New Jersey, and Davis County is
9,889,130 which is more than 142 times Six County’s 69,478. The varied landscape has
been divided into four major physiographic provinces: the Basin and Range Province
of the western part; the Middle Rocky Mountain Province which includes the Wasatch
Range in the extreme north; the Colorado Plateau Province of canyons, mountains, and
plateaus in the east; and the Basin and Range-Colorado Plateau Transition in the
center of the Six County region. The last area is also known as the “High Plateaus” and
shares structural features such as faults with its eastern and western neighbors.

Most of the Six County region is dry. The Great Basin and Colorado Plateau receive the
least amount of precipitation, about 5-10 inches annually. The transition zone in the
center, which has the highest population density, averages about 13 inches of annual
precipitation. However, rainwater runs quickly off the rocky desert surfaces and into
gullies and canyons. Flash floods can form and sweep away anything in their path,
including boulders, cars, and campsites. Summer lightning causes forest and brush fires
threatening the wide variety of flora and fauna, as well as cabins and homes, in the area.
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Demographics
According to 2003 population estimates, 69,478 people live in the Six County region.
This compares to 47,087 in 1980, 52,294 in 1990 and 66,192 in 2000. All counties
within the region have experienced growth over the past two decades. See Chart 1,
County Population Comparisons

Chart 1: County Population Comparisons
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5,530 8,970 1,329 14,620 14,727 1,911
5,817 11,333 1,277 16,259 15,431 2,177
8,238 12,405 1,435 22,763 18,842 2,509
9,067 12,805 1,443 23,831 19,631 2,701
10,954 13,538 1,508 26,351 21,649 3,256
13,996 14,730 1,606 30,611 25,159 4,286
15,660 14,605 1,588 31,860 26,174 4,987

Source: U.S. Census Bureau / Governor’s Office of Planning & Budget 2000 Baseline Projections / Six County Planning Estimates

Diversity in the ethnic composition of the Six County Region has increased over the past
20 years. Industrial growth utilizing workers from minority populations has contributed
to this change. See Table 15, Ethnic Composition of the Six County Region.

Table 15: Ethnic Composition of the Six County Region.

1980 | %1980 | 1990 | % 1990 | 2000 | % 2000 | % Increase (1980-2000)
White 45869 | 97.4% | 50389 | 96.4% | 62475 | 94.4% 36%
African American 28 0.1% 22 0.0% 153 0.2% 446%
American Indian 533 1.1% 767 1.5% 848 1.3% 59%
Asian 222 0.5% 391 0.7% 382 0.6% 72%
Hispanic 435 0.9% 1364 2.6% 3213 4.9% 639%

Source: U.S. Census Bureau
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Tables 16-21 contain population change and projection data through 2030.

Table 16: Population Projections / Future Growth

1990 2000 Absolute | Percent | AARC | Rank Rank by | Rankby | Rank
Census | Census | Change Change | 1990- by 2000 | Absolute | Percent by
Pop. Pop. 1990- 1990- 2000 Pop. Change Change AARC
2000 2000
Juab 5,817 8,238 2,421 41.6% 35 21 15 6 6
County
Millard | 11,333 | 12,405 | 1,072 9.5% 0.9 18 21 27 27
County
Piute 1,277 1,435 158 12.4% 1.2 28 29 26 26
County
Sanpete | 16,259 | 22,763 | 6,504 40.0% 34 12 10 7 7
County
Sevier 15,431 | 18,842 | 3,411 22.1% 2.0 14 13 17 17
County
Wayne 2,177 2,509 332 15.3% 1.4 26 25 21 21
County
Sources:
1) http://www.governor.state.ut.us/dea/rankings/county/00county.pdf;
2) U.S. Bureau of the Census; Utah Population Estimates Committee.
Notes:
1) AARC is average annual rate of change.
Table 17: STATE OF UTAH POPULATION
By County and Multi-County District
1980-2030
MCD/ County 1980 1990 2000 2005 2010 2015 2020 2030 AARC
2000-2030
CENTRAL 47,087 | 52,294 | 66,192 | 71,500 | 77,256 | 84,409 | 90,388 | 94,874 | 1.21%
Juab County 5,530 5,817 8,238 9,577 10,954 | 12,552 | 13,996 | 15,660 | 2.16%
Millard County 8,970 11,333 | 12,405 | 13,051 | 13,538 | 14,250 | 14,730 | 14,605 | 0.55%
Piute County 1,329 1,277 1,435 1,448 1,508 1,570 1,606 1,588, | 0.34%
Sanpete County 14,620 | 16,259 | 22,763 | 24,488 | 26,351 | 28,685 | 30,611 | 31,860 | 1.13%
Sevier County 14,727 | 15431 | 18,842 | 20,117 | 21,649 | 23,570 | 25,159 | 26,174 | 1.10%
Wayne County 1,911 2,177 2,509 2,819 3,256 3,782 4,286 4,987 2.32%

Sources:
1) http://www.governor.state.ut.us/projections/EDPT3.pdf;
2) U.S. Bureau of the Census; Utah Population Estimates Committee;

3) 2002 Baseline Projections, Governor’s Office of Planning and Budget, UPED Model System.

Notes:
1) AARC is average annual rate of change.

2) 1980 and 1990 populations are April 1 U.S. Census modified age, race and sex (MARS)

populations;

3) 2000 populations are April 1 U.S. Census summary file 1 (SF1) populations; all others are July 1

populations.
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Table 18: STATE OF UTAH HOUSEHOLDS
By County and Multi-County District

1980-2030
MCD/ County 1980 1990 2000 2005 2010 2015 2020 2030 AARC
2000-2030

CENTRAL 14526 | 16,237 | 20,323 | 22,553 | 24,987 | 27,568 | 29,931 | 32,505 | 1.58%
Juab County 1,707 1,870 2,456 2,942 3,482 4,098 4,670 5,447 2.69%
Millard County 2,728 3,390 3,840 4,152 4513 4,844 5,103 5,229 1.03%
Piute County 435 450 509 516 544 567 588 583 0.45%
Sanpete County 4,454 4,916 6,547 7,254 7,901 8,592 9,230 9,878 1.38%
Sevier County 4,587 4911 6,081 6,676 7,364 8,096 8,784 9,528 1.51%
Wayne County 615 700 890 1,013 1,177 1,371 1,556 1,840 2.45%
Sources:

1) http://www.governor.state.ut.us/projections/EDPT3.pdf;

2) U.S. Bureau of the Census; 2002 Baseline Projections, Governor’s Office of Planning and Budget,

UPED Model System.

Notes:

1) AARC is average annual rate of change.
2) 1980, 1990 and 2000 households are April 1 U.S. Census households; all others are July 1

households.

Table 19: STATE OF UTAH POPULATION
Percent of State Total
By County and Multi-County District

1980-2030
MCD/ County 1980 1990 2000 2005 2010 2015 2020 2030 AARC
2000-2030
CENTRAL 3.22% |3.04% |296% |290% |2.77% |270% | 2.68% | 252% |-0.55%
Juab County 0.38% | 0.34% | 0.37% | 0.39% |0.39% | 0.40% |0.42% | 0.42% | 0.39%
Millard County 0.61% | 0.66% | 056% | 053% |0.49% | 0.46% |0.44% | 0.39% | -1.20%
Piute County 0.09% | 0.07% | 0.06% | 0.06% | 0.05% | 0.05% | 0.05% | 0.04% | -1.40%
Sanpete County 1.00% |094% | 1.02% | 0.99% | 0.95% |0.92% | 0.91% | 0.84% | -0.62%
Sevier County 1.01% | 0.90% | 0.84% | 0.82% | 0.78% | 0.75% | 0.75% | 0.69% | -0.65%
Wayne County 0.13% |0.13% | 0.11% | 0.11% |0.12% | 0.12% | 0.13% | 0.13% | 0.54%
Sources:

1) http://www.governor.state.ut.us/projections/EDPT3.pdf;

2) U.S. Bureau of the Census; Utah Population Estimates Committee;
3) 2002 Baseline Projections, Governor’s Office of Planning and Budget, UPED Model System.

Notes:

1) AARC is average annual rate of change.
2) 1980, 1990 and 2000 households are April 1 U.S. Census households; all others are July 1

households.
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Table 20: STATE OF UTAH HOUSEHOLDS
Percent of State Total
By County and Multi-County District

1980-2030
MCD/ County 1980 1990 2000 2005 2010 2015 2020 2030 AARC
2000-2030

CENTRAL 3.24% |3.02% | 290% |284% |273% |265% |2.62% | 2.46% | -0.55%
Juab County 0.38% |035% |035% |0.37% |038% |039% |041% |0.41% | 0.54%
Millard County 061% |0.63% |055% |052% |0.49% |047% | 0.45% |0.40% | -1.08%
Piute County 0.10% | 0.08% |0.07% | 0.07% | 0.06% | 0.05% | 0.05% |0.04% |-1.65%
Sanpete County 099% [092% |0.93% |0.92% |0.86% |0.83% |0.81% |0.75% |-0.74%
Sevier County 1.02% | 0.91% |0.87% |[0.84% |0.81% |0.78% |0.77% | 0.72% | -0.62%
Wayne County 014% |013% |013% |0.13% |0.13% |0.13% |0.14% | 0.14% | 0.31%
Sources:

1) http://www.governor.state.ut.us/projections/EDPT3.pdf;

2) U.S. Bureau of the Census;

3) 2002 Baseline Projections, Governor’s Office of Planning and Budget, UPED Model System.
Notes

1) AARC is average annual rate of change.

2) 1980, 1990 and 2000 households are April 1 U.S. Census households; all others are July 1

households.
Table 21: STATE OF UTAH AVERAGE HOUSEHOLD SIZE
By County and Multi-County District
1980-2030
MCD/ County 1980 1990 2000 2005 2010 2015 2020 2030 AARC
2000-2030

CENTRAL 3.19 3.17 3.15 3.07 3.00 2.98 2.94 2.83 -0.36%
Juab County 3.21 3.06 3.31 3.22 3.11 3.03 2.96 2.84 -0.52%
Millard County 3.28 3.32 3.19 3.10 2.96 2.90 2.85 2.75 -0.49%
Piute County 306 2.84 2.79 2.78 2.75 2.75 2.71 2.70 -0.10%
Sanpete County 3.17 3.20 3.27 3.18 3.15 3.16 3.14 3.05 -0.23%
Sevier County 3.19 3.11 3.03 2.95 2.88 2.85 2.81 2.69 -0.39%
Wayne County 3.11 3.07 2.81 2.77 2.76 2.75 2.75 2.70 -0.13%
Sources:

1) http://www.governor.state.ut.us/projections/EDPT3.pdf;

2) U.S. Bureau of the Census; 2002 Baseline Projections, Governor’s Office of Planning and Budget,

UPED Model System.

Notes:

1) AARC is average annual rate of change.

2) 1980, 1990 and 2000 household sizes are April 1 U.S. Census households; all others are July 1

household sizes.
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Economy

EMPLOYMENT

Employment statistics play a vital roll in mitigation, as percentages of small businesses
that never re-open following a large disaster are quite high. In addition knowing which
sectors of the economy employ a large number of people and were those sectors are
physically located factors into the development of mitigation strategies. Preventing
damage insures employers will reopen lessening the lasting effect of a large event.
Detailed information on other regional economic statistics and land use is found in
Appendix L.

Physiography, Climate, Geology, and Hazards

For the purpose of geologic, climatic and physiographic descriptions within Six County
the following narratives will follow river basins rather than political subdivisions or
municipal boundaries. Six County falls within three river basins the West Colorado
River Basin, Sevier River Basin, and West Desert Basin.

Physiography

West Colorado River Basin

Wayne County falls almost entirely within the West Colorado River Basin, which is
entirely within the Colorado Plateau Physiographic Province. Located within Wayne
County are the Dirty Devil, Fremont, and Green Rivers along with the confluence of the
Green and Colorado Rivers along its eastern boundary. The Colorado Plateau
Physiographic Province is best characterized by high relief between the many tablelands
or plateaus and intervening stream cut valleys with deep, steep-sided canyons. Elevations
within the Wayne County portion of the Colorado Plateau exceed 11,000 in both the
Thousand Lake Mountains and Boulder Mountains.

Sevier River Basin

The majority of the Six County region is within the Sevier River Basin. This basin is part
of the landlocked Great Basin Region drains which the Sevier River proper, the Fillmore-
Kanosh area, often called the Pahvant Valley, and Beaver River drainage. The Sevier
River drainage is separated from the ocean by prominent mountain ranges and geologic
features on all four sides. The basin is bounded by the Pink Cliffs, of the Grand Stair
Case, Wasatch Plateau, Tintic Mountains, Sheeprock Mountains, Tushar Mountains,
Markagunt Plateau, and Pahvant Range.

The topography is diverse, with irrigated valleys between 4,600 and 7,000 feet above sea
level. The highest point in the basin being Delano Peak which crowns the Tushar
Mountains at 12,173 feet. 12 additional peaks within the basin rise over 11,000 feet.

Within the mixed physiography, each plateau and mountain range has its own character,
influencing soils as well as surface and groundwater hydrology. Past erosion and
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deposition cycles have left piedmont benches and terraces, and produced spectacular
scenery.

West Desert Basin

The western half of Juab and Millard Counties fall within the West Desert Basin. This
basin lies within the Great Basin Physiographic province and has no external drainage.
The basin consists mainly of broad arid alleviated valleys bounded by a series of
mountainous regions. Mountain Ranges within the basin run north and south with peaks
reaching over 10,000 feet. Contained within the SCAOG portion of the West Desert
Basin are the Fish Springs Range, Confusion Range, and the Deep Creek Mountains.

Climate

West Colorado River Basin

Precipitation in the area is influenced by two major storm patterns: one, frontal systems
from the Pacific Northwest during winter
and spring; the other late summer and early
fall thunderstorms from the south and
southwest. The southern Utah Low, a high
altitude low-pressure system often covering
parts of the several states, causes .
widespread precipitation between the winter 5

frontal systems and summer thunderstorms. 3 ) NorHERN MOUNTAINS
1 NORTH CENTRAL ———

. . . UINTA BASIN
The precipitation ranges from over 30 WESTERN: —— 6

inches on the Wasatch and Fish Lake

plateaus to less than eight inches in the

desert areas of the central and southern parts

of the basin. Annual water surface pan :

evaporation varies from about 45 inches at . s OUTH4C;ENTR i 7
Loa to 58 inches at Hite Marina on Lake L " SoUTHEAST |
Powell. Possible sunshine varies from 85 25

percent during the summer to 45 percent

during the winter. Prevailing winds are

generally from the southwest at four to six

miles per hour, with maximum wind movement Figure 2
generally occurring during May.

Utah Climate Divisions

Sevier River Basin

The climate of the Sevier River Basin reflects its location in the transition zone from the
Basin and Range Physiographic Province to the Rocky Mountain Colorado Plateau
Provinces. The high mountain valleys in the upper drainage areas blend into the semi-
arid climate common to the southwest deserts. The northern part of the basin reflects
different storm patterns than the southern part.

Mean annual temperatures vary from a high of 50.9 F at Fillmore to a low of 43.9 F at
Koosharem. The record high temperature is 110 F at Delta and the record low is —40 F at
Scipio.
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Precipitation is influenced by two major storm patterns: one, frontal systems from the
Pacific Northwest during the winter and spring; the other, late summer and early fall
thunderstorms from the south and southwest. Topographic aspects further influence
weather systems.

Mean annual valley precipitation varies from a high of 16.00 inches at Fillmore to a low
of 8.11 inches at Delta. Basin wide precipitation varies from more than 35 inches in the
highest mountains to less than 8 inches in the Sevier Desert. Precipitation extremes
include a daily valley rainfall of 2.61 inches at Circleville and a record daily snowfall of
33.3 inches at Gunnison.

West Desert Basin

The climate of the West Desert Basin is typical of mountain-desert areas in the west with
wide ranges in temperature between summer and winter, and between day and night. The
high mountain regions experience long, cold winters, and short, cool summers. The
lower valleys experience greater seasonal fluctuations with temperatures ranging from
recorded extremes of -40° F at Ibapah in the winter to over 110° F in arid valleys during
the summer. Daily temperature fluctuations can be dramatic; it is not uncommon to have
temperature swings of over 40 degrees during any season.

The West Desert Basin lies within the rain shadow of the Sierra Nevada Mountains and
except for the high mountaintops; the lands within the basin are classified as arid or semi-
arid. June to September is the driest part of the year with precipitation at its lowest and
evapo-transpiration rates at there highest. Little benefit is obtained from summer rains
which are either too light to soak the soil, or come as cloudbursts, resulting in rapid run-
off and consequently providing little soil moisture.

Geology

West Colorado River Basin

Within this basin, each plateau, mountain and canyon has its own character, which
influences soil forming processes and the surface and groundwater hydrology. Past
erosion and deposition cycles have left pediment slopes and terraces. Rocks from all eras
of geologic time are found here with large areas being covered by sedimentary rocks of
Mesozoic age. Included in this group is the Navajo Sandstone, which is an important
source of groundwater. Igneous rock is found on many of the basins mountain ranges. In
many places they occur as Tertiary age extrusive basalt, andesite, and latite lava flows
and dacitic to rhyolitic ash flow tuffs. Unconsolidated eolian and alluvial deposits cover
small areas.

While the Colorado Plateau is characteristically aseismic and lacks the large faults found
in the transition zone to the west, the rocks in this basin have suffered much structural
deformation. Powerful forces at work in the crust of this area have resulted in the
formation of large folds, anticlines, synclines, and monoclines. These features have a
tremendous influence on the occurrence and movement of surface water and
groundwater. Some of these features include the Waterpocket Fold, the Cockscomb
Ridge, Caineville Monocline, and the Saleratus Creek Syncline.
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Sevier River Basin

Rocks from all eras of geologic time are represented, but either Tertiary volcanic or
Jurassic, Cretaceous, Tertiary or Quaternary sediments cover most of the area.
Quaternary basalts are found on the Markagunt and Paunsaugunt plateaus and in the
Sevier Desert.

Two major faults trend northeasterly through the area. The Paunsaugant fault runs from
northern Arizona, past Bryce Canyon, through Grass Valley. The Sevier fault runs from
near Pipe Springs in northern Arizona, through the eastern side of Sevier Valley, and into
Sanpete Valley to the Cedar Hills. A third fault, the Elsinore fault, although smaller is
one of the most active faults in Utah.

West Desert Basin

Mountain blocks are composed mostly of rocks or Paleozoic and Precambrian age. These
hard, brittle rocks are permeable when fractured, and can provide groundwater aquifers.
The Paleozoic formations include several limestone and dolomite units, which constitute
an important regional aquifer system. The centers of the valleys and basins are typically
underlain with lacustrine silts and clay, which have low permeability, and contain water
with high dissolved solids. The alluvial slopes fringing the mountain blocks are
composed of more permeable sand and gravel, and form important local aquifers.

Hazards

Natural hazards differ throughout the state and throughout the SCAOG study area, based
on variables such as underlying geology, topography, hydrology, development patterns,
and climate. For this reason a risk assessment was conducted by the Six County
Association of Governments to determine what natural hazards might affect the Pre-
Disaster Mitigation planning. The first step in risk assessment is identifying the hazards
that could affect the region. Hazard identification addresses the geographic extent and
intensity / magnitude of a hazard as well as the probability of its occurrence. Hazard
identification was initiated through an extensive process that utilized the following:

= Core Planning Team

= Local Planning Team

= Technical Team

= Community and Public individuals

= Elected Officials

= City and County Agencies

= Utah Department of Emergency Services and Homeland Security
= Utah Geological Survey

= Utah Automated Geographic Reference Center

The natural hazards in the table below have the possibility of affecting each county
within the SCAOG region. The identification process for each county and participating
jurisdictions utilized those natural hazards, which consistently affected each county prior
to and during the planning process based on history of occurrences, future probability,
and risk. Table 22 identifies those hazards on a county level for easy reference.
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The SCAOG in conjunction with DES and local officials created maps, which identified
municipalities affected by each identified hazards. Initial data from this study was also
used to determine those hazards that presented the greatest risk to each of the counties.
The geographic extent is identified in the maps at the end of every county section. The
hazard intensity/ magnitude and probability is also profiled in each county section.

Within each of the six counties, there are a total of 48 jurisdictions. All of these
jurisdictions contributed to the risk assessment analyses performed for each county when
located within a hazard boundary. Within each county section refer to the “description
and location of extent” paragraph detailing this risk assessment.

Table 22 shows the results of their risk assessment and how and why each hazard with
the potential of affecting areas within the Six County Association of Governments was
identified. Table 23 shows the composite natural hazard frequencies and recurrence
intervals. In the annexes of this plan identified hazards are planned for on a county-by-
county basis, with the exception of drought and severe weather. While all hazards don’t
stop at county boundaries politics dictated this planning process, as did the availability of
GIS data.
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Table 22: Natural Hazard ldentification

Hazard How Identified Why Identified
Dam Failure e Review of County Emergency Operations Can cause serious damage to life
Plans and property and have
e Assistance from Utah Division of Water subsequent effects such as
Rights, Dam Safety Section flooding, fire, debris flow, etc.
e  Community’s profile
Drought e Review of County Emergency Operations Affects local economy, water
Plans reservoirs, soil
e Community’s profile Previous experiences
¢ National Climate Data Center
e Palmer Drought Severity Index readings
Earthquake . s;\;isew of County Emergency Operations Utah is predicted, 1/5 chance, to
) experience a large earthquake
e Input f_rom City and County Emergency within the next fifty years.
Operations Managers
e United States Geological Survey Numerous faults throughout Utah
e Utah Geological Survey Utah experiences approximately
o HAZUS analysis 13 earthquakes a year with a
magnitude over 3.0.
Can create fire, flooding,
hazardous materials incident,
transportation and
communication limitations
Flooding e Review of County Emergency Operations Associated with drought and dry
Plans soils that the State is frequented
e Review of past disaster declarations with
e Input from City and County Emergency Several previous incidents have
Operations Managers caused severe damage and loss of
e Utah Division of Water Resources life
e Utah Geological Survey Many of the rivers and streams
e Flood Insurance Studies are located near neighborhoods
e Army Corps of Engineers Many neighborhoods are located
e Review of County Emergency Operations on floodplains, alluvial fans
Plans Associated with drought and dry
e Review of past disaster declarations soils that the State is frequented
e Input from City and County Emergency with
Operations Managers Previous incidents have caused
o Utah Division of Water Resources severe damage and loss of life
e  Utah Geological Survey Many neighborhoods are located
«  Army Corps of Engineers near canyon mouths and on
floodplains
Infestation e Review of County Emergency Operations Affects local economy and
Plans vegetation
e Input from County Emergency Managers
Slope Failure | o  Review of County Emergency Operations Past incidents have caused loss
(landslide, Plans of life property damage,
debris flow e Utah Geological Survey disruption of power lines and
and slide) e Input from County Emergency Managers communication
e Community’s profile Have caused damage in the past
e  Community’s profile
¢ National Climate Data Center

GIS analysis
Past State Mitigation Plans
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Hazard

How ldentified

Why Identified

Problem Soils | ¢  Review of County Emergency Operations ¢ Related to subsequent effects
Plans from earthquakes that happen
e Utah Geological Survey regularly
e GIS analysis e Affect infrastructure
e Past onsite investigations by Inter-Agency
Technical Team.
Sever e Review of County Emergency Operations e  Communities, homes,
Weather Plans infrastructure, roads, ski areas,
(Winter e Community’s profile and people can be affected by an
storms, e Review of County Emergency Operations Avalanche
Avalanches, Plans e Avalanches have caused property
tornados, e Review of past disaster declarations damage and loss of life in the
lightening) e Input from City and County Emergency past
Operations Managers e Have caused property damage
e  Utah Avalanche Forecast Center and loss of life
e Utah Department of Transportation
e Review of County Emergency Operations
Plans
e National Climate Data Center
e National Weather Service Special
Publication
Urban Fire e Review of County Emergency Operations e  Serious threat to property and life
Plans e Associated with flooding,
e Input from County Emergency Managers earthquake
Wildland Fire | ¢  Past Wildfire Occurrences e Potential structure damage

e Review of County Emergency Operations
Plans

o  Watershed damage

Table 23: Composite Natural Hazard Frequencies and Recurrence Intervals
For Six County Association of Governments

Hazard Number of Year in Recurrence Hazard Frequency
Events Record Interval (years) | (% chance/year)

Wildfire 1540 17 011 9,058.8

Wildfire greater | 150 17 113 882.3

than 100 acres

Tornados 22 52 2.36 42.3

Drought 35 107 3.05 32.7

Dam Failure 1 103 103 0.9

Lightning 7 deaths 53 7.6 13.2

Building Code Effectiveness Grading BCEGS Scores:

The Insurance Services Office, Inc performs building Code Effectiveness Grading
Reports (BCEGS). Table 24 shows the BCEGS Scores for communities in the Six
County Region. The program implemented in 1995 assesses the building codes in effect
in a particular community and how well the community enforces it building codes. The
BCEGS program assigns each municipality a BCEGS grade of 1 to 10 with one showing
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exemplary commitment to building code enforcement. Insurance Services Inc. (1SO)
developed advisory rating credits that apply to ranges of BCEGS classifications 1-3, 4-7,
8-9, 10. ISO gives insurers BCEGS classifications, BCEGS advisory Credits, and related
underwriting information. The concept is that communities with effective, well-enforced
building codes should sustain less damage in the event of a natural disaster, and insurance
rates can reflect that. The prospect of lessening natural hazard related damage and
ultimately lowering insurance costs provides and incentive for communities to enforce
their building codes rigorously.

Table 24: BCEGS

Community County Commercial Residential Date
Score Score Completed
Eureka Juab 4 4 2000
Nephi Juab 6 6 2001
Fillmore Millard 4 4 2000
Millard County | Millard 4 4 1997
Sanpete County | Sanpete 4 4 2001
Sevier County | Sevier 3 3 2001
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Part 1VV. Plan Maintenance Procedures

Monitoring, Evaluating and Updating the Plan

Periodic monitoring and reporting of the Plan is required to ensure that the goals and
objectives for the Six County Region are kept current and that local mitigation efforts are
being carried out. The Plan has therefore been designed to be user-friendly in terms of
monitoring implementation and preparing regular progress reports.

Annual Reporting Procedures

The Plan shall be reviewed annually, as required by the SCAOG Executive Board, or as
situations dictate such as following a disaster declaration. Each year the SCAOG
Planning and Community Development Department Staff will review the plan and ensure
the following:

1. The Executive Director and the SCAOG Executive Board will receive an
annual report and/or presentation on the implementation status of the Plan
at the January Executive Board Meeting which is open to the public.

2. The report will include an evaluation of the effectiveness and
appropriateness of the mitigation actions proposed in the Plan.

3. The report will recommend, as appropriate, any required changes or
amendments to the Plan.

If the SCAOG Executive Board determines that a modification of the Plan is warranted,
the Board may initiate a Plan amendment.

Revisions and Updates

Periodic revisions and updates of the Plan are required to ensure that the goals and
objectives for the Six County Region are kept current. More importantly, revisions may
be necessary to ensure the Plan is in full compliance with Federal regulations and State
statutes. This portion of the Plan outlines the procedures for completing such revisions
and updates.

Five (5) Year Plan Review

Based on funding, the entire plan including any background studies and analysis should
be reviewed every five (5) years to determine if there have been any significant changes
in the Six County Region that would affect the Plan. Increased development, increased
exposure to certain hazards, the development of new mitigation capabilities or techniques
and changes to Federal or State legislation are examples of changes that may affect the
condition of the Plan. The local elected officials in the Six County area will be consulted
in the five (5) year review/update process. Typically, the same process that was used to
create the original plan will be used to prepare the update. Each community will hold
public meetings to gain input on how the plan should be updated. The requirements of
the mitigation plan will be incorporated into the Six County AOG Consolidated Plan
including FEMA mitigation projects as part of the Six County Capital Improvements
List.
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Further, following a disaster declaration, the Plan will need to be revised to reflect on
lessons learned or to address specific circumstances arising out of the disaster.

The results of this five (5) year review should become summarized in the annual report
prepared for this Plan under the direction of the Planning and Community Development
Director. The annual report will include an evaluation of the effectiveness and
appropriateness of the Plan, and will recommend, as appropriate, any required changes or
amendments to the Plan.

If the SCAOG Executive Board, local jurisdiction, Division of Emergency Services, or
FEMA determines that the recommendations warrant modification to the Plan, the Board
may either initiate a Plan amendment as described below, or, if conditions justify, may
direct the SCAOG Planning and Community Development Department to undertake a
complete update of the Plan.

Plan Amendments

An amendment to the Plan should be initiated only by the SCAOG Executive Board,
either at its own initiative or upon the recommendation of the Executive Director,
Planning and Community Development Director or Mayor of an affected community.

Upon initiation of an amendment to the Plan, SCAOG will forward information on the
proposed amendment to all interested parties including, but not limited to, all affected
city or county departments, residents and businesses. At a minimum, the information will
be made available through public notice in a newspaper of general circulation and on the
SCAOG Website at http://www.sixcounty.com/. Information will also be forwarded to
the Utah Department of Public Safety, Division of Emergency Services and Homeland
Security. This information will be sent out in order to seek input on the proposed Plan
amendment for not less than a forty-five (45) day review and comment period.

At the end of the comment period, the proposed amendment and all review comments
will be forwarded to the Executive Director or designee for consideration. If no
comments are received from the reviewing parties within the specified review period,
such will be noted accordingly. The Executive Director or designee will review the
proposed amendment along with comments received from other parties and submit a
recommendation to the SCAOG Executive Board within sixty (60) days.

In determining whether to recommend approval or denial of a Plan amendment request,
the following factors will be considered:

1. There are errors or omissions made in the identification of issues or needs
during the preparation of the Plan; and/or

2. New issues or needs have been identified which were not adequately
addressed in the Plan; and/or

3. There has been a change in information, data or assumptions from those on
which the Plan was based.
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4. The nature or magnitude of risks has changed.

5. There are implementation problems, such as technical, political, legal or
coordination issues with other agencies.

Upon receiving the recommendation of the Executive Director or designee, the SCAOG
Executive Board will hold a public hearing. The SCAOG Executive Board will review
the recommendation (including the factors listed above) and any oral or written
comments received at the public hearing. Following that review, the SCAOG Executive
Board will take one of the following actions:

1. Adopt the proposed amendment as presented.
2. Adopt the proposed amendment with modifications.
3. Refer the amendment request back to the Executive Director for further

consideration.
4, Defer the amendment request for further consideration and/or hearing.
5. Reject the amendment request.
Implementation through Existing Programs

Implementation

Each jurisdiction included in the Six County Association of Governments Pre-Disaster
Hazard Mitigation Plan has a current Capital Improvements Plan (CIP). The Capital
Improvement Planning that occurs in the future will contribute and be a reflection of the
goals in the Hazard Mitigation Plan. It will be the responsibility of
Mayor/Council/Commissioner(s) of each jurisdiction, as he/she/they see fit, to include
within the Capital Improvements Plan action items that have been outlined within the
Mitigation Plan and ensure these actions are carried out no later than the target dates
unless reasonable circumstances prevent their implementation (i.e. lack of funding
availability).

Many mitigation strategies can be implemented through existing federal, state, and
county programs and administered by the county emergency manager. Examples include
the National Flood Insurance Program, Fire Wise, Living with Fire Committee, and
Storm Ready. County Emergency Managers are constantly looking to implement low or
no cost mitigation measures.

Prioritization

For this plan projects were prioritized using that STAPLEE method and given a rating of
high, medium or low. These rating take into account the following evaluation criteria:
social, technical, administrative, political, legal, and funding. Emphasis was given to
funding which is a fundamental consideration in any hazard mitigation project. Benefit
cost analysis was not formally conducted on any of the projects suggested in the
mitigation strategies. With few exceptions, none of the projects in the plan were
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developed far enough to derive a meaningful benefit to cost ratio. Should funding
become available the extent by which benefits are maximized with regard to cost, would
play a significant roll in determining which, projects get funded and which do not.

Administrative

Project administration is purely a function of project size and complexity, for given
jurisdictions within the planning area. Jurisdictions have self-funded or received state
and federal funding for numerous projects in the past. The larger the project the more
administration resources are needed. Local jurisdictions with current staff could
administer small projects or request county or state assistance. Larger projects would
most likely still by managed “in-house” but would require additional staff be hired and
may request state technical assistance.

Funding Sources

Although all mitigation techniques will likely save money by avoiding losses, many
projects are costly to implement. The Six County jurisdictions will continue to seek
outside funding assistance for mitigation projects in both the pre- and post-disaster
environment. This portion of the Plan identifies the primary Federal and State grant
programs for Six County jurisdictions to consider, and also briefly discusses local and
non-governmental funding sources.

Federal
The following federal grant programs have been identified as funding sources which
specifically target hazard mitigation projects:

Title: Pre-Disaster Mitigation Program

Agency: Federal Emergency Management Agency

Through the Disaster Mitigation Act of 2000, Congress approved the creation of a
national program to provide a funding mechanism that is not dependent on a Presidential
Disaster Declaration. The Pre-Disaster Mitigation (PDM) program provides funding to
states and communities for cost-effective hazard mitigation activities that complement a
comprehensive mitigation program and reduce injuries, loss of life, and damage and
destruction of property.

The funding is based upon a 75% Federal share and 25% non-Federal share. The non-
Federal match can be fully in-kind or cash, or a combination. Special accommodations
will be made for “small and impoverished communities”, who will be eligible for 90%
Federal share/10% non-Federal.

FEMA provides PDM grants to states that, in turn, can provide sub-grants to local
governments for accomplishing the following eligible mitigation activities:

State and local hazard mitigation planning

Technical assistance (e.g. risk assessments, project development)
Mitigation Projects

Acquisition or relocation of vulnerable properties

Hazard retrofits

Minor structural hazard control or protection projects
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e Community outreach and education (up to 10% of State allocation)

Flood Mitigation Assistance Program
Agency: Federal Emergency Management Agency

FEMA'’s Flood Mitigation Assistance program (FMA) provides funding to assist states
and communities in implementing measures to reduce or eliminate the long-term risk of
flood damage to buildings, manufactured homes and other structures insurable under the
National Flood Insurance Program (NFIP). FMA was created as part of the National
Flood Insurance Reform Act of 1994 (42 USC 4101) with the goal of reducing or
eliminating claims under the NFIP.

FMA is a pre-disaster grant program, and is available to states on an annual basis. This
funding is available for mitigation planning and implementation of mitigation measures
only, and is based upon a 75% Federal share/25% non-Federal share. States administer
the FMA program and are responsible for selecting projects for funding from the
applications submitted by all communities within the state. The state then forwards
selected applications to FEMA for an eligibility determination. Although individuals
cannot apply directly for FMA funds, their local government may submit an application
on their behalf.

Hazard Mitigation Grant Program
Agency: Federal Emergency Management Agency

The Hazard Mitigation Grant Program (HMGP) was created in November 1988 through
Section 404 of the Robert T. Stafford Disaster Relief and Emergency Assistant Act. The
HMGP assists states and local communities in implementing long-term mitigation
measures following a Presidential disaster declaration.

To meet these objectives, FEMA can fund up to 75% of the eligible costs of each project.
The state or local cost-share match does not need to be cash; in-kind services or materials
may also be used. With the passage of the Hazard Mitigation and Relocation Assistance
Act of 1993, federal funding under the HMGP is now based on 15% of the federal funds
spent on the Public and Individual Assistance programs (minus administrative expenses)
for each disaster.

The HMGP can be used to fund projects to protect either public or private property, so
long as the projects in question fit within the state and local governments overall
mitigation strategy for the disaster area, and comply with program guidelines. Examples
of projects that may be funded include the acquisition or relocation of structures from
hazard-prone areas, the retrofitting of existing structures to protect them from future
damages; and the development of state or local standards designed to protect buildings
from future damages.

Eligibility for funding under the HMGP is limited to state and local governments, certain
private nonprofit organizations or institutions that serve a public function, Indian tribes
and authorized tribal organizations. These organizations must apply for HMPG project
funding on behalf of their citizens. In turn, applicants must work through their state,
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since the state is responsible for setting priorities for funding and administering the
program.

Public Assistance (Infrastructure) Program, Section 406
Agency: Federal Emergency Management Agency

FEMA'’s Public Assistance Program, through Section 406 of the Robert T. Stafford
Disaster Relief and Emergency Assistance Act, provides funding to local governments
following a Presidential Disaster Declaration for mitigation measures in conjunction with
the repair of damaged public facilities and infrastructure. The mitigation measures must
be related to eligible disaster related damages and must directly reduce the potential for
future, similar disaster damages to the eligible facility. These opportunities usually
present themselves during the repair/replacement efforts.

Proposed projects must be approved by FEMA prior to funding. They will be evaluated
for cost effectiveness, technical feasibility and compliance with statutory, regulatory and
executive order requirements. In addition, the evaluation must ensure that the mitigation
measures do not negatively impact a facility’s operation or risk from another hazard.

Public facilities are operated by state and local governments, Indian tribes or authorized
tribal organizations and include:

Roads, bridges & culverts

Draining & irrigation channels
Schools, city halls & other buildings
Water, power & sanitary systems
Airports & parks

Private nonprofit organizations are groups that own or operate facilities that provide
services otherwise performed by a government agency and include, but are not limited to
the following:

Universities and other schools
Hospitals & clinics

Volunteer fire & ambulance

Power cooperatives & other utilities
Custodial care & retirement facilities
Museums & community centers

SBA Disaster Assistance Program
Agency: US Small Business Administration

The SBA Disaster Assistance Program provides low-interest loans to businesses
following a Presidential disaster declaration. The loans target businesses to repair or
replace uninsured disaster damages to property owned by the business, including real
estate, machinery and equipment, inventory and supplies. Businesses of any size are
eligible, along with non-profit organizations.
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Their recipients to incorporate mitigation techniques into the repair and restoration of
their business can utilize SBA loans.

Community Development Block Grants
Agency: US Department of Housing and Urban Development

The Community Development Block Grant (CDBG) program provides grants to local
governments for community and economic development projects that primarily benefit
low- and moderate-income people. The CDBG program also provides grants for post-
disaster hazard mitigation and recovery following a Presidential disaster declaration.
Funds can be used for activities such as acquisition, rehabilitation or reconstruction of
damaged properties and facilities and for the redevelopment of disaster areas.

State Programs

The state of Utah maintains a philosophy of local responsibility for hazard mitigation.
State agencies still provide an integrated network of support, services, and resources for
hazard mitigation activities. As demonstrated during past disasters, these agencies are
well organized in their delivery and coordination of services. The following is a review of
State departments with disaster responsibilities describing their existing and planned
mitigation programs.

An evaluation of the laws, regulations, authorities, policies, and programs used in Utah to
mitigate hazards demonstrate that they work exceptionally well, as evidenced by the
massive amount of mitigation accomplished in Utah, the few numbers of disasters, and
the limited nature of those emergencies that do occur. According to the Utah SHMT, the
only changes that could be considered by the Legislature might be ones that parallel the
Federal Disaster Mitigation Act of 2000, which would integrate pre-disaster mitigation
considerations into the code of various state agencies.

Utah Division of Emergency Services and Homeland Security (DESHS)
The capabilities of DESHS Hazard Mitigation Program include:

= Prepare, implement, and maintain programs and plans to provide for preventions
and minimization of injury and damage caused by disasters.

= |dentify areas particularly vulnerable to disasters.

= Coordinate hazard mitigation and other preventive and preparedness measures
designed to eliminate or reduce disasters.

= Assist local officials in designing local emergency actions plans.

= Coordinate federal, state, and local emergency activities.

= Coordinate emergency operations plans with emergency plans of the federal
government.

Through the State Hazard Mitigation Program, the following occurs:
= Provide a state coordinator for hazard mitigation, the State Hazard Mitigation
Officer.
= Provide a central location of the coordination of state hazard mitigation activities.
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= Provide coordination for the Federal Pre-Disaster Mitigation Program.

= Provide for coordination of Project Impact.

= Provide coordination for Comprehensive Multi-hazard Mitigation Plan
development, implementation, and monitoring.

= Provide for interagency coordination

= Provide development of procedures for grant administration and project
evaluation.

= Provide State Hazard Mitigation Team assistance to local governments.

= Provide for development of specific hazard mitigation plans, such as drought and
wildfire.

= Provide for local hazard and risk analysis.

= Provide for development of SHMT mitigation recommendations following
disasters.

Utah Department of Agriculture

The Utah Department of Agriculture administers programs serving the state’s large
agricultural sector. The department’s response role during and after a disaster period has
been to coordinate damage reports for funding needs and provides loan and recovery
program information and assistance to disaster victims. This service is provided for flood,
drought, insect infestation, fire, livestock disease, and frost.

Assistance during Drought Disasters

A damage reporting network coordinated through the existing County Emergency Boards
was established during the drought disaster of 1996. Each county agent assembled
damage reports in his area and transmitted them through a computer network based at
Utah State University. The individual damage reports from each county were recapped in
the Department of Agriculture and formed the basis of documentation for an appeal to the
legislature for additional funds to mitigate the damage.

Loans Handbook

The department has prepared a handbook listing the types of loans available for flood
damage to agriculture, the funding requirements, and applications procedures. This
includes loans from both state and federal sources. There are three loan programs
operated by the agriculture department, all of which can be used for flood damage:

1) Rural Rehabilitation Loan Program (federally funded and operated by the state)
2) Agriculture Resource Development Loan Program (state funded)
3) Emergency Loan Program (state funded)

Soil Conservation Program

The Department of Agriculture also administers the ongoing Soil Conservation Program.
In each of the state’s thirty-nine soil conservation districts, three unpaid, elected
supervisors offer technical assistance and consultation on watershed protection. The state
offers limited technical and planning assistance through a staff member. The program
works cooperatively with the federal Soil Conservation Service, which provides most of
the technical assistance. The ongoing program is not regulatory, but is directed towards
improved water use and soil conservation.
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Disaster Easements

Because of the similarity between past events, the department is now working on a
permanent hazard mitigation concept known as “Disaster Easements”, which may have
widespread agreements with irrigation companies, water districts, or water users’
associations for the purpose of routing flood water through local communities.

Monitoring Ground Water Quality
The Department also monitors the quality of groundwater, including individual wells and
springs throughout the State.

Non-Point Source Pollution

The Department’s Non-Point Source Pollution Program focuses on flood prevention
through reduction of erosion, vegetating streams, and restoring “natural stream structure”.
The Department also monitors drought conditions, which are a precursor to wildfire.

Department of Community and Economic Development

Permanent Community Impact Fund Board

The Permanent Community Impact Fund Board provides loans and/or grants to state
agencies and subdivisions of the state, which are or may be socially or economically
impacted, directly or indirectly, by mineral resource development on federal lands.

Under the Federal Mineral Lease Act of 1920, leaseholders on public land make royalty
payments to the federal government for the development and production of non-
metalliferous minerals. In Utah, the primary source of these royalties is the commercial
production of fossil fuels on federal land held by the U.S. Forest Service and the Bureau
of Land Management. Since the enactment of the Minerals Lease Act of 1920, a portion
of these royalty payments, called mineral lease payments, have been returned to the state
in an effort to help mitigate the local impact of energy and mineral developments on
federal lands.

Funding Options
The Board has the option of funding projects with loans and/or grants. The Board’s
preferred financing mechanism is an interest-bearing loan.

Loan Requirements

In providing financial assistance in the form of a loan, the Board may purchase an
applicant’s bonds only if the bonds are accompanied by legal opinion of recognized
municipal bond counsel to the effect that the bonds are legal and binding under applicable
Utah Law.

The Board may purchase either a taxable or tax-exempt bond. The board may purchase
taxable bonds if it determines, after evaluating all relevant circumstances, including the
applicant’s ability to pay, that the purchase of the taxable bonds is in the best interest of
the state and the applicant.
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Grants

Grants may be provided only when the other financing mechanisms cannot be utilized,
where no reasonable method of repayment can be identified, or in emergency situations
regarding public health and/or safety.

Community Development Block Grant

The Community Development Block Grant, or CDBG program, provides funding from
the federal government’s Department of Housing and Urban Development or HUD, to
small cities and counties in the State of Utah.

Utah Division of State History

The Utah State Historical Society, Utah’s Division of State History, was founded in 1897
on the 50™ anniversary of the first settlement in the Salt Lake Valley by the Mormon
Pioneers. The Society became a state agency in 1917, now housed in the historic Rio
Grande Depot since 1980. The Division stimulates archaeological research and study;
oversees the protection and orderly development of sites; collects and preserves
specimens; administers site surveys; keeps excavation records; encourages and supports
the preservation of historic and pre-historic sites and publishes antiquities records. The
Division also issues archaeological permits and consults with agencies and individuals
doing archaeological work.

Preserving and Sharing Utah’s Past
The mission of the State Division of History is “preserving and sharing Utah’s past for
the present and the future”.

State Historical Preservation Officer (SHPO)

The SHPO administers the Section 106 process (national Historic Preservation Act) in
Utah. The SHPO also serves on the Utah State Hazard Mitigation Team, providing
guidance on historical and cultural preservation regulations.

Historic properties include districts, buildings, structures, objects, landscapes,
archeological sites, and traditional cultural properties that are included in, or eligible for
inclusion in, the National Register of Historic Places. These properties are not just “old
buildings” or “well-known historic sites, but places important in local, state, or national
history. Facilities as diverse as bridges and water treatment plants may be considered
historic.

Utah Geological Survey (UGS)

The Utah Geologic and Mineral Survey is the principle state agency concerned with
geologic hazards. Through years of study, the UGS has developed considerable
information on Utah’s geologic hazards. When geologic events occur or threaten to
occur, the UGS is consulted by other state agencies, local governments, and private
organizations for assistance in defining the threat from natural hazards. The UGS works
in partnership with other agencies, such as DESHS, in relating the threats from natural
hazard to the communities at risk.
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Functions
The functions of the UGS include the following:

= Evaluation of individual geological hazards;

= Participation on local government and state agency technical teams;

= Prediction of the performance on individual slides once they began to move;

= Coordination and awareness of research efforts undertaken by other agencies;

= Provide information on status of individual geologic hazards;

= Reconnaissance reports on status of hazards statewide;

= Advise Division of Water Rights on geologic hazards associated with dam sites;
and

= Provide geologic information for use during planning of remedial actions.

Laws/authorities/policies of the Utah Geological Survey for conducting mitigation

Utah Code Annotated

Chapter 73 Geological and Mineral Survey

Section 68-73-6 Objectives of Survey

(1) Determine and investigate areas of geologic and topographic hazards that
could affect the safety of, or cause economic loss to, the citizens of this state;
(F) assist local and state government agencies in their planning, zoning, and
building regulations functions by publishing maps, delineating appropriately
wide special earthquake risk areas, and, at the request of state agencies,
review the citing of critical facilities:

Utah State Office of Education (USOE) Rule R277-455 Standards and Procedures
for building plan review

R277-455-4 Criteria for Approval; to receive approval of a proposed building site,
the local school district must certify that:

Staff of the Utah Geologic Survey have reviewed and recommended approval of the
geologic hazards report provided by the school districts geo-technical consultant.

Division of Water Resources

The Divisions role of planning, funding and constructing water projects serves as both
active and passive hazard mitigation against drought and flood situations throughout the
state. The various State water plans contain brief summaries of flood threat and risk for
each drainage.

The Division is one of seven agencies in the State Department of Natural Resources. The
eight member Water Resources Board, appointed by the governor, administers three state
water conservation and development funds. These include:

* Revolving Construction fund — This fund started in 1947 with 1 million legislative

appropriation to help construct irrigation projects, wells and rural culinary water
systems. Further appropriations have added to this fund.
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= Conservation and Development Fund — This fund was created in 1978 with the
sale of 25 million in general obligations bonds. Money was added to this fund
with bond sales in 1980 and 1983. The C & D Fund generally helps sponsors
finance larger multi-purpose dams and water systems.

= Cities Water Loan Fund — Established with an initial legislative appropriation of 2
million dollars in 1974, and with continued appropriations, this fund provides
financing to help construct new culinary water projects for cities, towns,
improvement districts, and special service districts.

Construction Funds

In addition to overseeing these three construction funds, the Division also manages the
State funds appropriated each year for renovation and reconstruction of unsafe dams. As
the funding arm of the state for water resource projects the Division works closely with
Water Rights, the Regulatory arm of the state charged with jurisdiction over all private
and state owned dams.

Water Resource Planning

The Division is also charged with the general water resource planning for the state. The
State Water Plan is a process that is coordinated to evaluate existing water resources in
the state, determine water-related issues that should be confronted and recommend how
and by whom issues can be resolved. The plan identifies programs and practices of state
and federal agencies, water user groups and environmental interests and describes the
state’s current, future, and long-term water related needs. The plan is continually updated
using current hydrologic databases, river basin simulations, water supply and demand
models and water related land use inventories. Revisions reflect the latest water
conservation and development options concerning water rights, water transfers,
population, zoning, and many other complex issues for the next 50 years in the state’s
major river basins.

Utah Division of Forestry, Fire, and State Lands

The Division of Forestry, Fire & State Lands utilizes the principles of stewardship and
ecosystem management to assist non-federal landowners in management of their natural
resources. The agency provides wildland fire protection for non-federal landowners
commensurate with risk; and optimizes the benefits from ecosystem based, multiple-use
management of resources held in the public trust. Wildfires are managed from six area
offices 1) Bear River Office, 2) Northeast Area, 3) Wasatch Front Area, 4) Central Area,
5) Southwest Area, and 5) Southeast Area. The Division operates under the authority of
the Utah Code Annotated 65-A-3-1 though 10.

The Flame-n-Go’s (pronounced Flamingoes)

In 1978 the Division of Forestry, Fire, and State Lands and the Utah State Prison signed a
cooperative agreement establishing Utah’s first volunteer, inmate wildland fire hand-
crew. The inmates named themselves the “Flame-N-Go’s” and designed a logo that has
become well known in the wildland fire fighting community.
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All Flame-N-Go’s are carefully screened for the program. They must complete rigorous
training and sign a yearly contract committing themselves to preserving Utah’s natural
resources and building responsible lives.

The Flame-N-Go’s are divided into three crews, each of which can respond to fires
anywhere in the United States. A twenty-man type Il hand line crew is the backbone of
the group, responding to each assignment with all tools and equipment needed to do
battle on the fire line. An Engine Strike Team, (five fire engines, outfitted with men and
equipment) is ready to respond when needed as an Engine Strike Team or a Type Il Hand
line Crew. The Hotshot crew is trained to tackle the most dangerous fires in the most
rugged terrain. All crews during peak fire season are on 24-hour call to respond within an
hour’s notice. These crews respond to an average of 50 fires per year and typically spend
45,000 hours fighting fires each season. At least one Division of Forestry, Fire, and State
Lands supervisor and two Department of Corrections staff accompany each crew.

Each year, Flame-N-Go’s are put through at least 80 hours of extensive training including
classroom work and practical field exercises. Safety, individual and team skills, and
professionalism are stressed.

National Fire Plan

The Division administers the State responsibilities of the National Fire Plan, a current
emphasis of the U.S. Congress, which also addresses hazard and risk analysis and hazard
mitigation.

Living with Fire Committee

The Division works in partnership with the U.S. Forest Service, Bureau of Land
Management, and various other entities tasked with suppressing wildland fires on the
“Living with Fire” program promoting wildland fire mitigation.

Utah Division of State Parks and Recreation

The goal of the Division of Parks and Recreation is to enhance the quality of life for
residents and visitors of our state through parks, people, and programs. They are
responsible for protecting, preserving, and managing many of Utah’s natural and heritage
resources.

Hazard and Risk Analyses

The Division develops hazard and risk analyses for the State Parks as part of the park
resource management plans. The Utah Division of Emergency Services and Homeland
Security produced one analysis for Snow Canyon State Park in Washington County.

Non-Motorized Trail Program

The Recreational Trails Act of 1991 charged Utah State Parks and Recreation with
coordinating the development of a statewide network of non-motorized trails. The Non-
Motorized Trail program makes state and federal funds available on a 50/50 matching
basis to any federal, state, or local government agency, or special improvement district
for the planning, acquisition, and development of recreational trails.
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Grants from State Parks Boards

The council advises the Division of Parks and Recreation on non-motorized trail matters,
reviews requests for matching grant fiscal assistance, rates and ranks proposed trail
projects and along with State Park’s staff provides recommendations for funding to the
State Parks Board.

River Way Enhancement Program

In 1986, the Utah Legislature passed a bill, which established the River Way
Enhancement Program. The program makes state funds available on a 50/50 matching
basis to state agencies, counties, cities, towns, and/or special improvement districts for
property acquisition and/or development for recreation, flood control, conservation, and
wildlife management, along rivers and streams that are impacted by high density
populations or are prone to flooding. Public outdoor recreation should be the primary
focus of the project.

Utah Division of Water Rights

The Division of Water Rights is the state agency that regulated appropriation and
distribution of water in the State of Utah. It is an office of public record. The Utah State
Engineer’s Office was created in 1897. The State Engineer’s Office is the chief water
rights administrative officer. A complete “water code” was enacted in 1903 and was
revised and reenacted in 1919. This law, with succeeding complete reenactments of State
statutes, and as amended, is presently in force mostly as Utah Code, Title 73. In 1963, the
name was changed from State Engineers office to the Division of Water Rights.

All water in Utah is public property. A water right is a right to the use of water based
upon 1) quantity, 2) source, 3) priority date, 4) nature of use, 5) point of diversion, and 6)
physically putting water to beneficial use.

Dam Regulation

The State engineer has the authority to regulate dams for the purpose of protecting public
safety. Dams are classified according to hazard, size, and use. The dam inventory gives
the identification, location, construction parameters, and the operation and maintenance
history of the dams in Utah.

Stream Alterations Program

The Utah State Engineer’s Office administers a Stream alterations program with the
purpose of regulation activities affecting the bed or banks of natural streams. The State
Engineer’s working definition of a natural stream is any natural waterway in the state,
which has flows of sufficient duration to develop a characteristic ecosystem
distinguishing it from the surrounding environments. Any individual planning an activity
that will affect a natural stream must first obtain a Stream Alterations Permit from this
office.

Most proposals reviewed by the State, are covered by General Permit 40, which
authorizes the state to have its Stream Alteration Permit fulfill the requirements of
Section 404 of the Clean Water Act for most activities. General permit 40 does not apply
in some instances and a U.S. Army Corps of Engineers Individual Permit is required.
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Projects requiring this additional permit include those involving wetlands, threatened or
endangered species, properties listed on the National Historic Register, stream relocation,
or the pushing of streambed material against a stream bank.

Dam Safety Program

The Dam Safety Section of the Division of Water Rights was established under Chapters
73-5a 101 thru 73-5a 702 including chapters 73-2-22 for Flood Control and the Chapter
63-30-10 Waiver of Immunity of the Utah Code and Rules R655-10 thru R655-12-6A.
The program basically has jurisdiction over all private and state owned dams in the state
during design, construction, operation, and decommissioning. This involves periodic
inspections according to hazard classifications, inventory maintenance, design, and
construction approval and systematic upgrade of all the high hazard structures to current
dam safety Minimum Standards and creation of Emergency Action Plans for High
Hazard dams. Since 1991, detailed dam reviews have been undertaken by the staff and by
private consulting firms. Since 1995, the State Legislature has provided 3-4 million
dollars per year to finance 50% of the instrumentation, investigations, and design and 80
to 90% of the construction costs of retrofitting and upgrading deficient dams, starting
with the worst dams in the most hazardous locations.

The impetus for this dam safety program has been in reaction to dam failures, both in
Utah and in other states, including the Teton Dam in Idaho and the Trial Lake Dam in
Summit County and the Quail Creek Dam near St. George Utah. Since the establishment
of our Minimum Standards program we have fostered the repair of dozens of dams and
have not had a catastrophic failure since.

Future recommendations include continuation of the funding for dam upgrades for all the
high hazard dams, and then the moderate hazard dams, continued annual inspections for
maintenance items and dangerous deficiencies, upgrading EAP, and hazard assessment to
reflect downstream development. Inclusion of the scanned design drawings and
inundation maps from the EAP studies is being considered for our web page for public
information and emergency access. Possible expansion of the program to cover canals
and dikes has been considered.

Utah Division of Wildlife Resources

It is the mission of the Utah Division of Wildlife Resources to serve people of Utah as
trustee and guardian of the State’s wildlife. The Division Regulates hunting, fishing and
trapping, and promotes recreational, educational, scientific and aesthetic enjoyment of
wildlife.

Wildlife Habitats and Hazards

Wildlife species and/or their habitats are frequently exposed to hazards. These may be
either natural or human influenced (i.e. drought, flood, fire, wind, snow, wetland
drainage, water diversions, hazardous material spills, improper/illegal chemical use,
earthquake, and other land or water construction/development). Impact resulting either
directly or indirectly, from individuals or an accumulation of several hazards, may cause
but not be limited to: decreased water supply, stream/lake channel/basin morphology
change, riparian/upland vegetation loss or degradation, and impairment of water quality.
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These in turn have a varying influence, in the extreme causing death or at a minimum
temporary stress, on wildlife populations and their habitats. Hazards mentioned may
affect a fairly large geographic area or be very localized in nature.

While the Division of Wildlife Resources (DNR) is charged with the management of
wildlife, they do not have regulatory authority over water appropriations, water quality,
development, or land management; except as allowed or occurring on properties they
own. Therefore, when hazards occur, outside DWR property, DWR is limited to be a
participating influence only through comments to the other regulatory agencies or
individuals.

DWR management of wildlife is carried out largely through regulation of taking,
controlling disturbance and/or possession of wildlife, and introduction or movement of
species. However, there are numerous non-regulatory means (i.e. conservation
agreements, memorandums of understanding, contracts, lease agreements, cooperative
agreements, and technical assistance) by which DWR interacts with other agencies,
groups and individuals, to have an influence on wildlife and/or their habitat.

Hazard Areas of Commentary Interaction

While not being able to control/regulate many of the elements necessary for the benefit of
wildlife; DWR provides technical comments for the maintenance, protection, and
enhancement of wildlife and/or habitats for various value reasons. It is too extensive to
list all the areas of comment; however, the following are examples of fairly frequent
concern:

= Steam Channel Alteration Permit Applications
= Water Rights Filings

= Energy and Mineral Exploration and Extraction Applications
= Federal Agency land management plans

= Waste Water Discharge Permit Applications

= Hydroelectric plant licensing or regimenting

= Urban and rural development project planning
= Utility transmission line style and locations

=  Wetland alteration

= Federal land management planning

= Highway constructions

Utah Division of Drinking Water

Division of Drinking Water’s Mission Statement is to “protect the public against
waterborne heath risks through assistance, education, and oversight”. The Division acts
as the administrative arm of the Utah Drinking Water Board. It implements the rules,
which they adopt. As such, it is engaged in a variety of activities related to the design
and operation of Utah’s public drinking water system. The Utah Drinking Water Board is
an 11-person board appointed by the Governor. It is empowered by Title 19, Chapter 4 of
the Utah Code to adopt rules governing the design, operations, and maintenance of
Utah’s “public drinking water system”.
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Safe Drinking Water Act

There is a Federal Safe Drinking Water Act, which applies to all public drinking water
systems in the country. The U.S. Environmental Protection Agency (EPA) has given
Utah “primacy” for enforcing the federal act within its boundaries. To qualify for this
Utah’s laws and rules governing public drinking water systems must be at least as strict
as the federal law.

Sanitary Surveys
The Division performs sanitary surveys on the water systems, which is a compliance
action that identifies system deficiencies.

Emergency Response Plans

The Division of Drinking Water requires water utilities to prepare emergency response
plans under the State Safe Drinking Water Act, Utah Code Section 19-4. The Division
operates according to DDW Rules: R309 gives them authority to administer actions:
R309-301 through R309-104 and R309-113, R309-150, R309-301, and R309-211.

Utah Division of Solid and Hazardous Waste

The Tier 11 Chemical Inventory report, required by the Federal Emergency Planning and
community Right-to-Know Act, requires facilities to submit lists of hazardous chemicals
present on site. These reports are computerized and the information is provided to local
emergency planning committees, the general public, and others for contingency planning
purposes. To implement the Federal law, the State operates under Utah State Code,
Section 63-5-5. The Division of Solid and Hazardous Waste requires that hazardous
waste treatment storage and disposal facilities prepare an emergency response plan as
required by regulations authorized by the State Solid and Hazardous Waste Act, Utah
Code Section 19-6.

Other Agency programs are regulatory in nature requiring proper use or disposal of
hazardous substances or pollutants. For example the Division of Solid and Hazardous
Waste regulates the disposal of hazardous waste, the Division of Radiation Control
regulates the proper usage and disposal of radioactive materials. As such there is a threat
mitigation nature to these programs.

Utah Division of Water Quality

The Utah Division of Water Quality protects, maintains, and enhances the quality of
Utah’s surface and underground water for appropriate beneficial uses; the Division of
Water Quality regulates discharge of pollutants into surface water, and protects the public
health through eliminating and preventing water related health hazards which can occur
as a result of improper disposal of human, animal, or industrial wastes while giving
reasonable consideration to the economic impact.

Water Quality Fund and Wastewater Treatment Project Fund

The Division Manages the Water Quality Revolving Fund that can be used by local
governments for water quality projects and a Wastewater Treatment Project Fund.
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Abating Watershed Pollution

Federal and State regulations charge the Division with “preventing, controlling, and
abating” watershed pollution. Other state and local agencies have similar responsibilities.
The Watershed Approach forms partnerships with these groups to pool resources and
increase the effectiveness of existing programs. For each watershed management unit, a
watershed plan will be prepared. The watershed plan addresses management actions at
several spatial scales ranging from those that encompass a watershed management unit to
specific sites that are tailored to specific environmental conditions. Ground water
hydrologic basins and eco-region areas encompassed within the units will also be
delineated.

State Revolving Fund Program

In 1987, Congress replaced the Construction Grants Program, with the State Revolving
Fund Program. Rather than provide direct grants to communities, the federal government
provides each state with a series of grants, then each state contributes a 20 percent state
match. Grants from the federal government are combined with state funds in the Water
Quiality Project Assistance Program (WQPAP) and are used to capitalize a perpetual
source of funds to finance water quality construction control activities at below market
interests rates. Projects eligible for WQPAP financing include such traditional activities
as construction of wastewater treatment plants and sewers. The program also will finance
non-traditional water quality-related activities such as agricultural runoff control, landfill
closures, contaminated industrial property (Brownfield) remediation, stream bank
restoration, and wellhead protection.

Local

Local governments depend upon local property taxes as their primary source of revenue.
These taxes are typically used to finance services that must be available and delivered on
a routine and regular basis to the general public. If local budgets allow, these funds are
used to match Federal or State grant programs when required for large-scale projects.
Many small mitigation projects are implemented by the County Emergency Managers,
who are funded either partially or entirely by county governments.

Non-Governmental

Another potential source of revenue for implementing local mitigation projects are
monetary contributions from non-governmental organizations, such as private sector
companies, churches, charities, community relief funds, Red Cross, hospitals, Land
Trusts and other non-profit organizations.

Paramount to having a plan deemed to be valid is its implementation. There is currently
no new fiscal note attached to the implementation of this Plan.

Continued Public Involvement

Throughout the planning process, public involvement has been and will be critical to the
development of the Plan and its updates. On a yearly basis the plan will be profiled
during the meetings with each jurisdiction, i.e., the county commissioners and elected
officials in the Six County Region to which the public is invited. The plan will also be
available on the Six County website (http://www.sixcounty.com/) to provide additional
opportunities for public participation and comment.
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Six County Association of Governments staff has been designated by its Executive Board
in preparing and submitting the Six County Pre-Disaster Mitigation Plan, which includes
coverage for all incorporated cities and counties within the Six County Region, i.e., Juab,
Millard, Piute, Sanpete, Sevier and Wayne Counties. The strategy of the Six County
Association of Governments in preparing the plan is to use available resources in the
most efficient and cost effective manner to allow its cities/towns and counties continued
access to data, technical planning assistance and FEMA eligibility. In addition, the
SCAOG will reach out to non-profits, public agencies, special needs organizations,
groups and individuals in allowing them input and access to the plan. With limited
resources, however, it becomes difficult to both identify and to individually contact the
broad range of potential clients that may stand to benefit from the plan. This being the
case, we have established the following course of action:

STEP 1. The SCAOG will publicly advertise all hearings, requests for input and
meetings directly related to the Pre-Disaster Hazard Mitigation Plan process. SCAOG
Executive Board meetings where plan items are discussed and where actions are taken
will not receive special notifications as they are already advertised according to set
standards. All interested parties are welcome and invited to attend such meetings and
hearings, as they are public and open to all. Advertisement will be done according to the
pattern set in previous years, i.e. the SCAOG will advertise each hearing and request for
input at least seven days (7) in advance of the activity and will publish notices of the
event in the newspapers of general circulation. The notices will advertise both the
hearing and the means of providing input outside the hearing if an interested person is
unable to attend.

STEP 2. The SCAOG has established a mailing list of many local agencies and
individuals that may have an interest in the Pre-Disaster Hazard Mitigation Plan. Each
identified agency or person will be mailed a notice of the hearings and open houses.

STEP 3. Comments, both oral and written, will be solicited and accepted from any
interested party. Comments, as far as possible, will be included in the final draft of the
Hazard Mitigation Plan; however, the SCAOG reserves the right to limit comments that
are excessively long due to the size of the Plan.

STEP 4. Specific to risk assessment and hazard mitigation, needs analysis, and
capital investment strategies, the SCAOG will make initial contact and solicitation for
input from each incorporated jurisdiction within the region. All input is voluntary. Staff
time and resources do not allow personal contact with other agencies or groups, however,
comments and strategies are welcomed as input to the planning process from any party
via regular mail, FAX, e-mail, phone call, etc. In addition, every public jurisdiction
advertises and conducts public hearings on their planning, budget, etc. where most of
these mitigation projects are initiated. Input can be received from these prime sources by
the region as well.

STEP 5. The final draft of the Hazard Mitigation Plan will be presented to the

SCAOG Executive Board at its regularly scheduled monthly meeting for adoption and
approval to submit the document to State authorities. Executive Board policies on
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adoption or approval of items will be in force and adhered to. This document is intended
to be flexible and in constant change so comments can be taken at any time of the year
for consideration and inclusion in the next update. Additionally, after FEMA approval of
the Plan, the Plan will be promulgated for each local jurisdiction for adoption by
resolution.

STEP 6. The following policies will guide SCAOG staff in making access and
input to the Hazard Mitigation Plan as open and convenient as possible:

A. Participation: All citizens of the region are encouraged to participate in the
planning process, especially those who may reside within identified hazard areas.
The SCAOG will take whatever actions possible to accommodate special needs of
individuals including the impaired, non-English speaking, persons of limited
mobility, etc.

B. Access to Meetings: Adequate and timely notification to all area residents will
be given as outlined above to all hearings, forums, and meetings.

C. Access to Information: Citizens, public jurisdictions, agencies and other
interested parties will have the opportunity to receive information and submit
comments on any aspect of the Hazard Mitigation Plan, and/or any other
documents prepared for distribution by the Six County Association of
Governments that may be adopted as part of the plan by reference. The SCAOG
may charge a nominal fee for printing of documents that are longer than three
pages.

D. Technical Assistance: Residents as well as local jurisdictions may request
assistance in accessing the program and interpretation of mitigation projects.
SCAOG staff will assist to the extent practical, however, limited staff time and
resources may prohibit staff from giving all the assistance requested. The
SCAOG will be the sole determiner of the amount of assistance given all requests.

E. Public Hearings: The SCAOG will plan and hold public hearings according to
the following priorities: 1- Hearings will be conveniently timed for people who
might benefit most from Mitigation programs, 2- Hearings will be accessible to
people with disabilities (accommodations must be requested in advance according
to previously established policy), 3- Hearings will be adequately publicized.
Hearings may be held for a number of purposes or functions including to: a-
identify and profile hazards, b-develop mitigation strategies, and c-review plan
goals, performance, and future plans.

F. Comment Period: The SCAOG will sponsor a 30-day public comment period
prior to final plan submission. The comment period will begin with a public
hearing to open the 30-day solicitation of input. Comments may be made orally,
or in writing, and as far as possible, will be included in the final Six County Pre-
Disaster Hazard Mitigation Plan according to the outlined participation rules.
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Annex 1 — Six County Regional Hazards

Regional Hazards

Due to the geographic extent these hazards have not been mapped and risk assessments
were unable to be compiled. Therefore all of the information for the following regional
hazards is in the narrative below. The entire region is subject to these hazards with no
unique risk affecting a single jurisdiction. Refer to each county Annex for a list of
historical hazard events. Mitigation strategies are included in Annex 8 and in Appendices
P-U.

1. Severe Weather

Table 1: FEMA Hazard Profile for Severe Weather in the Six County Region

Frequency Highly Likely

Severity Moderate
Location Regional event with higher wind speeds at the mouth of canyons and in
the west desert.

Seasonal Pattern None

Duration 6 to 24 hours

Speed of Onset 0 to 6 hours

Description of Location and Extent
For the purpose of this plan climatic phenomena of avalanche, tornados, lightning, high
wind, and winter storms have been joined together under and referred to as severe weather.

High Winds

High winds can occur with or without the presence of another storm and are determined to
be unpredictable in regards to time and place. Each of the six counties making up the Six
County planning area has experienced high winds in the past, generally during the spring
and summer months. These counties can expect regional high wind events in the future.
Winds are usually strongest near the mouths of canyons and have resulted in the loss of
power and the inability to heat homes and businesses. Winds in the past have damaged
roofs, destroyed and knocked down large trees and fences, overturned tractor -trailers,
railroad cars, and small airplanes.

Severe Storm

Severe storms can include thunderstorms, hailstorms, heavy snow or rain, and extreme
cold. They are generally related to high precipitation events during the summer and winter
months. Severe storms can happen anywhere in the region and the damage can be



extensive especially for agriculture, farming, and transportation systems. They can also
disrupt business due to power outages.

Thunderstorms

A thunderstorm is a storm made up of heavy rain or hail along with thunder and lightning
resulting from strong rising air currents. Based on historical evidence thunderstorms can
strike anywhere in the region mainly during the spring and summer months

Lightning

Lightning is the electric discharge accompanied by light between clouds or from a cloud to
the earth. In Utah, lightning is the number one natural hazard killer. Lightning can also
start wildland fires, which could be potentially fatal or disruptive.

Hailstorms

Hailstorms occur when freezing water in thunderstorm type clouds accumulates in layers
around an icy core generally during the warmer months of May through September. Hail
causes damage by battering crops, structures, and automobiles. When hailstorms are large
(especially when combined with high winds), damage can be extensive. The risk of
hailstorms is not targeted to any particular areas within the region.

Heavy Snow or Rainfall

Heavy amounts of precipitation from rain or snow can result in flash flood events.
Historically, This region has been susceptible to these types of storms in the past. Major
winter storms can produce five to ten times the amount of snow in the mountains than in
the valley locations.

Some of the valley development occurs on old alluvial fans at the canyon mouths. During
heavy precipitation flood waters and debris will occur on these same alluvial fans,
damaging residential and commercial property along with infrastructure. The associated
threat with heavy snowfall is avalanches. Heavy snow can also block roads, strand
motorists, and disrupt business.

Extreme Cold

Sub-zero temperatures occur during most winters, however prolonged periods of extremely
cold weather are infrequent. January is generally the coldest month of the year. Historically
extreme cold in the region has disrupted agriculture, farming, and crops. Extreme cold also
affects life, especially vulnerable are the young and elderly and animals.

Avalanche

Avalanches occur on steep slopes between 35 and 45 degrees and therefore the
mountainous areas as well as the foothills around the region are all vulnerable. Even
though most avalanches occur on forested lands they affect mostly city and county
dwellers. Therefore, avalanches should be given a priority in Utah due the number of
historical occurrences and historic deaths. Avalanche response and often body recover is
often conducted by county staff with county funding. Search and rescue efforts can be
prevented or reduced through basic avalanche awareness skills.



The probability of a future event is likely dependant on the amount of heavy snowfall
during a given year. Most deadly avalanches occur in the backcountry away from
developed areas. Avalanche control is performed regularly in developed ski areas to
minimize the threat and increase awareness. The Avalanche Center was initiated as another
resource for measuring risk and increasing awareness to the residents of the Six County
region.

Tornado

Historically, atmospheric conditions have not been favorable for the development of
tornadoes in Utah due to the dry climate and mountainous terrain. Utah averages about two
tornados per year. Utah tornados are usually no more than 60 feet wide at the base and last
up to 15 seconds. Tornadoes occur during the months of May, June, July, and August
usually preceding a cold front. Utah is one of the lowest ranked nations for incidences of
tornadoes with only one F2 or stronger tornado every seven years.



2. Drought

Table 2: FEMA Hazard Profile for Drought in the Six County Region

Frequency Highly Likely

Severity High

Location Regional event with greater severity occurring in those smaller towns
whose wells have gone dry.

Seasonal Pattern More severe in late Summer after the reservoirs have dried up and the
water table has dropped.

Duration 2 to 6 years

Speed of Onset 2 to 6 months

Description of Location and Extent

Drought refers to an extended period of deficient rainfall relative to the statistical mean for
a region. The entire region is currently experiencing a drought from 1999- present.
Drought dramatically affects this area because of the lack of water for agriculture and
industry, which limits economic activity, irrigation and culinary uses. The severity of the
drought results in depletion of agriculture lands and deterioration of soils. In the
Southeastern region the risk of drought is high.

Drought is not targeted to any particular area within the region and the geographic extent
of drought is hard to identify or map on a local or even county level. During the making of
this plan, drought related GIS layers were unavailable to complete the mapping and
analysis portions of the plan. Therefore, a vulnerability analysis including types and
numbers of buildings, critical facilities, and infrastructure affected by drought were unable
to be determined.

The secondary threats associated with drought include infestation and wildfire, all of which
the region as historically been susceptible to.

Impacts of Drought

e Decreased land prices

e Loss to industries directly dependent on agricultural production (machinery and
fertilizer manufactures, food processors, dairies, etc)

Unemployment from drought related declines in production

Strain on financial institutions (foreclosures, more credit risk, capitol shortfalls)
Revenue losses to federal, state, and local governments from reduced tax base.
Reduction of economic development.

Rural population loss and relocation to larger cities.

Loss to recreation and tourism industry

Energy related effects



e Water suppliers revenue shortfalls

e Higher cost of water transport

e Decline in food production causes increase in food prices and increase in importation
of food

Social

e Mental and physical stress

e Health related low flow problems including cross-connection contamination
diminished sewage flows, increased pollutant concentrations, and reduced fire-fighting
capabilities.

Loss of human life

Public safety concerns caused by increased threat of forest and range fires
Increases in conflicts of water users.

Changes lifestyles of those living in rural areas.

Reduction of modification of recreation activities.

Public dissatisfaction with government drought response plan

Environmental

Damage to animal species

Reduction and degradation of fish and wildlife habitat
Increased contact of wild animals with agricultural producers.
Loss of biodiversity

Lower water levels in reservoirs and lakes

Reduced stream flow.

Loss of wetlands

Increased ground water depletion, land subsidence, reduced recharge.
Increased number and severity of wild fires.

More dust and pollutants in the air.

Visual and landscape qualities diminished.

Utah and Six County Association of Government Drought History

According to Utah’s annual Palmer Drought Severity Index Charts, Utah has experienced
as many as 60 years of drought out the past 100 years, with several of these being multi-
year droughts” (35). Multi-year droughts affecting the entire state occurred during 1896-
1905, 1930-1936, 1939-1940, 1953-1956, 1958-1964, 1976-1979, and 1995-1996. Single
year droughts occurred during “1924, 1966, and 1974” (State of Utah 35). The Chart
below provides a drought history for the Six County planning area, using date for Utah
climate zone one and four, from the present back to 1895. Drought severity is measured
using the Palmer Drought Severity Index (PDSI). The PDSI drought severity is
represented monthly with a numerical id between +6 and —6 with more severe droughts
having higher negative numbers.

The Palmer Drought Severity Index developed by Wayne Palmer in the 1960's, measures
drought severity using temperature and rainfall to determine dryness. The Palmer Drought
Severity Index or (PDSI) has become the "semi-official” drought index as it is



"standardized" to local climate and can be applied to any part of the country. The PDSI
uses zero as normal and assigns a monthly numerical id between +6 and -6 with, server
droughts having higher negative numbers. Thus, a moderate drought is minus 2, a sever
drought minus 3, and extreme drought is minus 4. Excess rain is expressed using plus
figures, with plus 2 representing moderate rainfall, etc.



PALMER DROUGHT SEVERITY INDEX CHART
UTAH CLIMATE DIVISION 1
1895 - 2001

Chart depicts numbers of positive and negative months for each year.
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PALMER DROUGHT SEVERITY INDEX CHART
UTAH CLIMATE DIVISION 4
1895 - 2001

Chart depicts numbers of positive and negative months for each year.
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Identifying Vulnerable Assets
Identifying assets vulnerable to regional hazards is problematic. There is a limited GIS

data for regional hazards, limiting GIS analysis methods employed through out this plan.
Certain locations are more vulnerable to regional hazards as addressed above; examples
include avalanche, high wind, and lightning. Yet humans have built very little in these
areas. Over the last 100 years lightning and avalanches have caused a number of deaths in
the planning area but resulted in very little property damage. For the hazards of drought,
tornadoes, and winter storm the risk is virtually the same over the entire planning area.
Discussion among planning team members resulted in the conclusion of extreme
inaccuracy in suggested methods for identifying vulnerable assets in regional hazard areas.
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Annex 2 -- Juab County

In order to effectively identify and mitigate natural hazards in Juab County, a Pre-
Disaster Mitigation Planning Team representing Emergency Management and each
jurisdiction in the county was created. Table 1 names the members of this team. Input
from the team was used in organizing hazard mitigation strategies outlined in Annex 8

and Appendix P of this plan.

Table 1: Juab County Pre-Disaster Mitigation Planning Team

Name Representing:
Fred Smalley, Emer. Mgr. Juab County
Wm. Boyd Howarth, Commissioner Juab County
Robert Steele, Commissioner Juab County
Neil Cook, Commissioner Juab County
Lloyd Conder, Mayor Eureka
Robert Shepherd, Mayor Levan
Bryce Lynn, Mayor Mona
Chad Brough, Mayor Nephi
Darrell Allred, Mayor Rocky Ridge
Kelly Allen FFSL
Emery Polelonema SCAOG
Edwin Benson SCAOG

Past Hazard Events in Juab County

Understanding the past is often the key to discovering what the future hold, this is
especially true when planning for natural disasters. The fact that cities within Juab
County have experienced, for example, flooding in the past means flooding can occur in
the future. While over time some of this has been mitigated for the low frequency of
occurrence often results in hazards with little or no mitigation. Table 2 provides a brief
history of Juab County natural disasters. This table includes only sizable events found
during our research, and may not represent the total history.

Table 2: Juab County Natural Disaster History

Hazards Date Location Critical Comments
Facility or
Area Impacted
Avalanche February 8, Near Eureka Property No loss of life
1899 damage
Flood July 31, 1936 Eureka/Tintic Considerable

flood damage
to roads and
streets. Mud
covered rail
tracks.




Hazards Date Location Critical Comments
Facility or
Area Impacted

Flood August 10, Mona/Jericho Damaged

1941 railroad tracks,
property and
road network

Flood July 21, 1943 Nephi Property, roads, | Salt Creek
and bridges Canyon
damaged

Flood August 15, Nephi Business Bigelow

1955 establishments, | Canyon
farms and Cloudburst
irrigation
ditches. 7,000
turkeys were
Killed.

Flood August 4 1961 | Jericho, Nephi, | Utah Highways | Heavy rains

and Eureka 11, 36, and 132
and U.S. 6
covered with
water and
debris

Flood July 18, 1964 Eureka Homes and Worst storm in
streets many years

Flood July 22, 1968 Tintic Homes, roads,
electric, and
telephone lines.

Flood August 2, 1968 | Levan City streets and | Pigeon Creek
irrigation Canyon over
ditches $15,000 in

damages

Flood 1984 County Wide Creek channels | Public

Presidential filled with assistance total
sediment, $1,310,566
damaged
bridges,
culverts, roads,
water lines

Earthquake August 1, 1900 | Eureka Unknown Richter

Magnitude 5.7

Earthquake November 28, | Nephi Unknown Richter

1958 Magnitude 4.3

Earthquake July, 7 1963 Levan Unknown 4.4 two miles

west of Levan




Hazards Date Location Critical Comments
Facility or
Area Impacted
Landslide Unknown Pole Canyon Unknown Base of Mt.
Nebo
Landslide Unknown York landslide | Unknown
Landslide Unknown Crouch Creek | Unknown Manning
Canyon
Severe Weather | September 23, | Callao 2 deaths Lightning
1992 Geologists
working on
barren ridge
Wildfire 1999 Sand Mountain | Unknown 6,000 Acres
Fire
Wildfire 1999 Rail Road Fire | Unknown 61,009 Acres
Wildfire 2000 West Mona Unknown 6,692 Acres
Fire

(Source: History of Juab County, Utah State Historical Society.)

Development Trends

Approximately 733,971 acres or 30% of the total land area in Juab County is privately
held and outside the incorporated areas is almost entirely vacant. The other 70% is
owned by the state or federal governments and aside from extractive industry is beyond
the reach of development. Since land ownership determines how and where development
proceeds, Figurel helps explain Juab County’s development trends.

Figure 1: Juab County Land Ownership
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Private
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The vast majority of landslides, debris flows and wildfires occur on these public lands
with virtually no impact on development. Of the privately held land, most is not
developable due to a lack of water and county zoning requirements of water access and a
minimum of 160 acres per house. Other limitations to development include steepness of
the terrain, flash flood plains and accessibility. There is still plenty of infill within city
limits that can be utilized for safe development without developing in unincorporated,
sparsely populated, or hazardous areas. Juab County requires UBC on all new or
proposed buildings. New subdivisions require a grading and drainage plan to mitigate
any flooding, which may occur. Since most of the privately held land is along the
relatively safe and accessible 1-15 corridor, development is occurring in this general area.
A railroad spur extending southward into Sanpete and Sevier Counties is in the planning
stage of development. A major grain receiving station has been completed and is located
south of Nephi. A large animal rendering plant will open soon southwest of Nephi at the
intersection of 1-15 and the Union Pacific Railroad. The area west of Mona will have an
operating electrical grid station in the near future.

Historically, Eureka, Mammoth, Silver City and other mining towns were prospering in
their heyday of the early 20" Century. Most of the mines are no longer functioning.
Now, of the many mining towns, only Eureka is incorporated and is smaller today than at
its peak in the 1920s. However, Eureka has been steadily growing for the past decade.
The largest city, Nephi, had its start in agriculture, which still plays an important part in
the economy of the city and county. Founded in 1851 as an important way station for
those traveling to the Territorial Capitol of Fillmore, Nephi is located approximately
halfway between Salt Lake City and Fillmore. Transportation development had its
beginnings in the original wagon trails, which brought the pioneers to this area. Later
roads and the Union Pacific Railroad followed this north-south route and finally 1-15 was
built roughly using this same corridor. This corridor is where future development is
likely to happen because of the private lands along this major transportation artery.
Except for lands on the alluvial fans to the east and adjacent to the creeks, this corridor is
relatively safe from natural hazards.



1. Earthquake

Table 3: FEMA Hazard Profile for Earthquake in Juab County

Frequency Possible
Severity Catastrophic
Location A large magnitude earthquake would produce ground shaking felt

throughout the entire region. Surface fault rupture is expected in areas of
known historic fault movements, for earthquakes with a magnitude 6.5 or
greater.

Seasonal Pattern None

Duration Actual ground shaking will be under one minute yet after shocks may
occur for several weeks after.
Speed of Onset No warning

Description of Location and Extent

The Six County region’s earthquake threat from the Intermountain Seismic Belt and other
crustal rock strain release areas is high; although there is limited risk to population due to
the large areas of undeveloped lands those living in the region are at an elevated risk.
During historic times the largest recorded earthquake in Juab County has not reached
above 5.7 on the Richter magnitude scale, yet geologic investigation has determined
much larger events have happened in the recent geologic past and could happen in the
future. These events are associated with numerous faults, which exhibit signs of prior
movement during the quaternary time period or the last 1.6 million years: These faults
are listed in Table 4:

Table 4: Fault Line Movement

NAME MOVEMENT SLIPRATE STRUCTURE
Wasatch fault zone -

Nephi section Latest Quaternary (<15,000 years) 1-5mmlyr Sectioned
Wasatch fault zone -

Levan section Latest Quaternary (<15,000 years) < 0.2 mmlyr Sectioned
Wasatch fault zone -

Levan section Mid to Late Quaternary (<750,000 years) | <0.2 mm/yr Sectioned
Lime Mountain fault Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Deep Creek Range (east

side) faults Mid to Late Quaternary (<750,000 years) | <0.2 mm/yr Simple
Fish Springs fault Latest Quaternary (<15,000 years) < 0.2 mmlyr Simple
Fish Springs fault Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Simpson Mountains

faults Mid to Late Quaternary (<750,000 years) | <0.2 mm/yr Simple
Sheeprock Mountains

fault Quaternary (<1,600,000 years) < 0.2 mmlyr Simple




NAME MOVEMENT SLIPRATE STRUCTURE
East Tintic Mountains

(west side) faults Mid to Late Quaternary (<750,000 years) | <0.2 mm/yr Simple
East Tintic Mountains

(west side) faults Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Long Ridge (west side)

faults Mid to Late Quaternary (<750,000 years) | <0.2 mm/yr Simple
Long Ridge (west side)

faults Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Juab Valley (west side)

faults Mid to Late Quaternary (<750,000 years) | <0.2 mm/yr Suspected
Drum Mountains fault

zone Latest Quaternary (<15,000 years) < 0.2 mmlyr Simple
Crater Bench faults Latest Quaternary (<15,000 years) < 0.2 mm/yr Simple
Little Valley faults Latest Quaternary (<15,000 years) < 0.2 mmlyr Simple
Little Valley faults Mid to Late Quaternary (<750,000 years) | <0.2 mm/yr Simple
Little Valley faults Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Sage Valley fault Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Gunnison fault Quaternary (<1,600,000 years) < 0.2 mm/yr Simple

HAZUS-MH Vulnerability Assessment

HAZUS-MH was used to determine vulnerability to earthquakes in the Six County
planning area. Tables 5-9 are a summary of results from the HAZUS MH model.
Damage and loss estimates are based on a 2500-year event with a magnitude 7.0 running
the soils portion of the model. The complete Juab County HAZUS MH run is available
in Appendix O.

Number of people
Whether an earthquake occurs at night, during the day, or during a commute plays a
significant role in estimating the number of casualties as outlined in Table 5.

Table 5: Casualties

Nighttime —Minor 50
Nighttime —Major 1
Nighttime -Fatalities 3
Daytime —Minor 61
Casualties Daytime —Major 2
Daytime- Fatalities 4
Commute —Minor 49
Commute —Major 2
Commute-Fatalities 3

Buildings/Structures

Building Damage by Count -- Building damage is classified by HAZUS in five damage
states: none, slight, moderate, extensive and complete. Table 6 lists the number buildings
by occupancy, which is estimated to have moderate to complete levels of damage.




Table 6: Building Damage by Count with Moderate to Complete Damage

Total Cost in
Number of .
Category Structures millions of
dollars **
Residential 164 42.63
Commercial 5 8.24
Industrial 8 13.96
Totals 947* 65.82**

*Includes all building categories with moderate to complete damage.
** Structural, non-structural, content, inventory.

Infrastructure Types and Amounts

Table 7 shows which critical facilities will receive damage and how much damage will
result.

Table 7: Critical facilities

Classification | Total Least Complete Functionality
Moderate Damage > > 50% at day 1
Damage >50% | 50%

Hospitals 1 1 0 0

Schools 6 1 0 0

EOCs 1 0 0 1

Police Stations | 2 0 0 0

Fire Stations 1 0 0 1

Debris Removal —Table 8 shows how much debris would be generated by the earthquake
and how many loads it would take to remove the debris, based on 25 tons per load. One
truck can likely haul one load per hour.

A second debris removal issue is landfill space. Fifty thousand tons (50,000) at a weight
to volume ratio of one ton per cubic yard would cover more than ten acres to a depth of
three feet.

Table 8: Debris Generated (thousands of tons)/Loads to Remove Debris

Debris Generated 42

Loads (25 tons per load) | 1,680

Fire Following --The Great San Francisco Earthquake of 1906 illustrated the hazard a
city could face from fire following an earthquake. Multiple ignitions and broken water
mains conspired to make firefighting nearly impossible. HAZUS uses the estimated
building damages, loss of transportation infrastructure and estimated winds to calculate
the estimated area that would be burned following an earthquake. Table 9 provides
estimates of ignitions, people at risk and the building stock exposed to fires following an
earthquake.




Table 9: Fire Following Event, Population Exposed, and Building Stock Exposed
Ignitions 1

People Displaced 3
Value Exposed (thous. $) | 168




2. Floods

Table 10: FEMA Hazard Profile for Floods in Juab County

Frequency Likely
Severity Limited
Location Flooding would occur in and along flood plains.

Seasonal Pattern | Juab County’s main flooding threat is from snowmelt runoff during spring
months.

Duration The type of event determines the duration of flooding; flooding due to
summer thunderstorms can last a couple of hours whereas flooding due to
spring runoff can last weeks.

Speed of Onset Six to twelve hours.

Description of Location and Extent

Based on the flooding which occurred during the spring of 1983 and 1984 both as a result
of rapid snow melt events, experience would suggest these events would appear to be a
greater hazard than cloudburst storms. Yet serious hazards could result from either
storm. The entire county can experience flooding near the low-lying areas along streams
and around lakes. Flooding is of particular concern along Eureka Creek, Willow Creek,
Salt Creek, Chicken Creek, and Pigeon Creek. The potential for debris flows exists for
all new development along the foothills of the Wasatch Range. This treat needs to be
evaluated on know alluvial fans.

Description of Type

Precipitation in Juab County originates from two major sources. Moisture laden polar
pacific air entering the area from the west or northwest during the winter produces large
general storms, which most often result in heavy snowfall in the upper elevations and
either snowfall or moderate intensity rainfall in the lower elevations.

The second major source of precipitation in the area arises from tropical air masses
entering from the south and southwest out of the Gulf of Mexico during the summer
months. Often wrongly referred to as monsoons these air masses cause high intensity
convective cloudburst storms, which are augmented by the orthographic lifting which
occurs as the air mass passes over neighboring mountains.

Precipitation from these two types of storms can produce flash floods, snowmelt floods,
post wildfire/damaged watershed floods, and severe winter weather.

Note on Vulnerability Assessment
At this time, data was insufficient to conduct a risk analysis for flood events in Juab
County. Flood Insurance Studies were study were applicable to aid in determining risk.



However, the current mapping projects being led by the county and state will result in
better data that will assist in understanding risk. As part of its efforts to mitigate hazards
and protect lives and property from the devastating effects of natural disasters, FEMA
aims to provide individuals, businesses, and communities with information and tools to
work proactively to mitigate hazards and prevent losses resulting from disasters. One of
these tools is the new HAZUS MH flood model. Unfortunately at the current time this
model does not work well enough to complete loss numbers for each jurisdiction in the
county.

The U.S. Army Corps of Engineers wrote a Flood Hazard Identification Study (see
Appendix N) which is included in the flood mitigation goals found in Annex 8 and
Appendix P of this plan. This study looks predominately at jurisdictions which are
unmapped or mapped as D zones by the National Flood Insurance Program.
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3. Landslides

Table 11: FEMA Hazard Profile for Landslides in Juab County

Frequency Likely
Severity Negligible
Location Mass wasting in Juab County is located predominately along Salt Creek

Canyon (see Map 3.1 on p.20 of this Annex).

Seasonal Pattern Landslides most often occur within Juab County during spring months
with higher than normal amounts of precipitation.

Duration Several months

Speed of Onset No warning

Description of Location and Extent

The map “Juab County Landslide Map 3.1” shows the locations of potentially active
landslides, and identifies historical landslides and their locations. Landslides are
generally located in well-defined, localized areas, but when they occur is usually
unpredictable. The impact of a landslide can be countywide.

Several areas in the county are at risk to landslides. Rocky Ridge is the only jurisdiction
to have historic landslide activity within its boundaries. Yet Nephi and Rocky Ridge
both have areas of known landslide risk outside of their boundaries. This should be given
consideration before jurisdictions annex land.

Structure loss

Our analysis, using best available data, only found two acres and one household in Rocky
Ridge Town (see Table 12) vulnerable to landslides within Juab County. The extent and
cost of damage to roads and electric infrastructure are shown in Tables 13 and 14,
respectively.

Table 12: Structure Loss and Value as a Percentage of Total Acreage.

City Name Acres of Households

Historically Active | Vulnerable to

Landslides 1847 to | Landslide/Cost*

Present

Rocky Ridge 2 1/95,000
*Includes value of land.
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Table 13: Roads

Name Miles Estimated Cost
Local 94.2 227,351,700
Neighborhood/local/city

street

State Route 132 v 1,689,450
Interstate 1-15 4.8 11,584,800

Table data represents total length of roads, which overlay historically active landslides.
Railroads

This analysis shows no railroads vulnerable to landslides, yet railroad track east of Rocky
Ridge Town is very near an area of known landslide activity.

Table 14: Electric Infrastructure

Name Description Estimated Cost
KV-46 lines .5 Miles 24,140
KV-138 Lines 1.7 Miles 82,077
KV-345 1.1 Miles 53,108
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4.  Wildfire Risk

Table 15: FEMA Hazard Profile for Wildfire in Juab County

Frequency Likely
Severity High in the Wildland Urban Interface
Location Entire county except cultivated grounds and sand dunes.

Seasonal Pattern

Most wildfires affecting Juab County occur during mid to late summer
months (fire season).

Duration

The amount of time needed to contain a wildfire depends on a variety of
uncontrollable variables such as: wind speed, relative humidity, type, and
moisture content of fuel, weather, and topography. Thus containment
time varies for each fire.

Speed of Onset

0 to 6 hours is the minimum amount of time given to homeowners in
order to evacuate.

Description of Location and Extent

The Division of Emergency Services and Homeland Security augmented a statewide
wildfire database to represent wildfire vulnerability into five categories: Extreme, High,
Medium, Low, and Very Low. These ratings cover all of Juab County and are based on
the type and density of vegetation in each area. Additional factors influencing wildland
fires such as weather conditions, wind speed and direction are not considered in this risk

assessment.

Eureka, Rocky Ridge, and Nephi all have a large amount of high wildfire risk acreage in
or around their city. The mitigation section of this plan addresses this through education
and Living with Fire participation.

See Map 4.1 on p. 21 of this Annex for a visual display of location and severity of
wildfire risk in Juab County. Tables 16-19 show the number of acres and households at
different levels of wildfire risk in Juab County.

Table 16: Acres in Wildfire Area

County Name | Acres of Acres of High | Acres of Acres of
Extreme Moderate Low/Very
Low
Juab 85 160,430 391,656 1,629,077
Table 17: Unincorporated County
County Households in | Households in | Households in
Extreme/Cost | High/Cost Moderate/Cost
Juab 1/76,000 208/15,808,000 | 506/38,456,000
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Table 18: Incorporated Juab County

City Name Acres of Acres of High | Acres of
Extreme Moderate

Eureka None 532 366

Levan None None None

Mona None None None

Nephi 24 428 18

Rocky Ridge None None 337

Table 19: Structures in Wildfire Area

City Name Households in | Households in | Households in
Extreme/Cost | High/Cost Moderate/Cost
Eureka No known risk | 194/14,744,000 | 133/10,108,000
Levan No known risk | No known risk | No known risk
Mona No known risk | No known risk | No known risk
Nephi 12/912,000 248/18,848,000 | 9/684,000
Rocky Ridge | No known risk | No known risk | 20/1,520,000

*Excludes content value, which would result in, and increase of 50% to the

values listed.

Tables 20-22 show extent and cost of wildfire risk to roads, railroads, and electric
infrastructure in Juab County.

Table 20: Roads

Name Miles Estimated Cost
Local 1,785 4,308,097,500
Neighborhood/local/city

street

State Route 28 23 55,510,500
State Route 36 8.8 21,238,800
State Route 41 37 892,995

State Route 67 1.1 2,654,850
State Route 78 25 60,337,500
State Route 91 6.6 15,929,100
State Route 132 43.4 104,745,900
US Highway 6 56.2 135,638,700
Interstate I-15 90.6 326,160,000

Table data includes road lengths within areas determined to have an extreme, high, or
moderate risk to wildfire as determined by the Utah Statewide Fire Risk Assessment.

Table 21: Railroads

Railroad

Miles

Estimated Cost

Railroad

50.2

121,050,000
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Table 22: Electric Substations

Name Description Estimated Cost
Eureka 115 KV 10,000,000
Mona 230 KV 20,000,000
Martin Marietta 115 KV 10,000,000
Ockey 115 KV 10,000,000
Mills 115 KV 10,000,000
Coastal States Energy PacifiCorp/115 KV 10,000,000
KV-46 lines 59.1 Miles 2,853,000
KV-138 Lines 30.7 Miles 1,482,000
KV-345 64.5 Miles 3,114,000
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5. Problem Soils

Table 23: FEMA Hazard Profile for Problem Soils in Juab County

Frequency Likely
Severity Negligible (10-25% of jurisdiction affected)
Location Typically occur at the valley’s boundary with foothills.

Seasonal Pattern

None

Duration

Problems associated with soils last for long periods of time.

Speed of Onset

More than 24 hour warning time.

Description of Location and Extent

The silica dunes are expanding in the west desert, but are not threatening any
incorporated areas in Juab County. Soils with expansive characteristics exist east of
Nephi manly on US Forest Service Land. See Map 5.1 on p.22 of this Annex.
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6. Dam Failure

Table 24: FEMA Hazard Profile for Dam Failure in Juab County

Frequency Possible
Severity Limited
Location Would occur downhill from existing dams.

Seasonal Pattern

None

Duration

Depends on dam and type of break; Could be a wall of water which passes
through in a few hours, or a slower break which could last for weeks.

Speed of Onset

6 to 12 hours.

Description of Location and Extent

Of the dams located in Juab County only two dam are considered a high hazard. A high
hazard is defined as a possibility of life being lost due to dam failure. All dams,
regardless of rating should be monitored. It should be noted, dam safety hazard
classifications are in the event of dam failure and are based upon the consequences of
dam failure. Therefore, the classification of a high hazard dam does not mean that the
dam has a high probability of failure. The areas of greatest danger to dam failure are
north of Mona Dam (southwest of Rocky Ridge Town) and west of Sevier Bridge Dam
(about 15 miles southwest of Levan Town). These areas are virtually uninhabited at the
present time. See Map 6.1 on p.23 of this Annex.

The high risk dams in Millard County are the following (see Table 25):

e Mona
e Sevier Bridge

Table 25: High Risk Dams

Name Year Type Storage Breach Flow
Completed Acre Feet | cfs

Mona 1895 Earth Fill | 19190 15000

Sevier Bridge 1914 Earth Fill | 236145 185000

17




Quaternary Faults 1.1

Juab County
Quaternary Faults

Major Roads
| cities

|:| County Boundary

Explanation

Quaternary Faults

Data Source: City and County Boundaries are from the

Census 2000 data
Road data maintained by AGRC

Quaternary Faults data from Utah Geclogic Survey

20 Miles

18



Epicenters 1.2
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Wildfire Map 4.1
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MITIGATION CAPABILITIES OF CERTAIN COUNTY AGENCIES

A. Juab County Emergency Management

1.

Mitigation and Risk Reduction: (including agency's role, capabilities,
and programs that support mitigation actions.)

a. Coordinate emergency planning and response activities with
numerous county agencies. Planning encompasses preparedness,
response, recovery, and mitigation.

b. Responsible for everyday operations of the county’s Emergency
Operations Center and 911 communications.

c. Update and exercise emergency operations and mitigation plans.

d. Coordinate state sponsored training for county agencies including;
law enforcement, public health, social services, fire departments,
emergency medical services, etc.

e. Coordinate the county’s Tier Two reporting. (Hazardous materials)

f. Public awareness and educational programs via newspapers, radio,
and schools to decrease vulnerability to hazards.

g. Work with schools and local businesses to help create site-specific
hazard response plans and present in-service education to local
business employees.

h. Responsible for timely and effective public information releases
during emergency situations.

i. During a disaster declaration, emergency management has all
county resources at their disposal including manpower,
communications, and equipment.

J. Have verbal mutual aid agreements with Millard, Piute, Sanpete,

Sevier, and Wayne County Emergency Management Agencies for
necessary resources during a disaster situation.

k. With effective planning, training, and exercising, emergency

management can help to mitigate potential hazards within the
county.
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Assist in damage assessment and coordinate with state and federal

agencies for recovery assistance.

Responsibility and authority in the regulating, inspecting, or funding of
projects:

a.

C.

In coordination with the Six County Association of Governments,
assist with applications for federal and state funding such as the
Hazard Mitigation Grant Program.

Involved with inspecting hazardous material storage sites and
fulfilling Tier Two reporting requirements.

Participate in dam inspections with the Army Corp of Engineers.

Leadership and coordination with other government agencies:

a.

Local Agencies: Juab County Emergency Management coordinates
with appropriate local agencies to ensure preparedness, response,
recovery, and mitigation. These agencies include:

Juab County Commissioners, Juab County Road Department, Juab
County Sheriff Department, and various other law enforcement, fire,
communication, and emergency medical agencies.

b.

Non-local Agencies: Juab County Emergency Management
coordinates with numerous state and federal agencies. These
agencies include the Utah Division of Emergency Services and
Homeland Security, Utah Highway Patrol, State Health
Department, Department of Transportation, and Federal Emergency
Management Agency.

General recommendations/Emergency Management concerns:

a.

Provide listings of eligible mitigation projects so counties can be
prepared when funds become available.

Warning systems and sirens are outdated and inadequate. At this
time, funding is not available for improvements.

Juab County is constantly striving to improve planning and exercise
activities and response capabilities. However, with the county
growing and becoming more industrial, the threat of potential
hazards increases, which increases the need for resources, training,
and awareness.
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d. County needs to add natural hazard mitigation to the General Plan
and to the zoning and subdivision ordinances. Based on funding,
Six County Planning Staff will work with the county to update the
General Plan and the zoning ordinances to reflect natural hazard
mitigation. Existing zoning requirements for flood plain
management need to be enforced.

B. Juab County Highway Department

1. Mitigation and Risk Reduction: (including agency’s role, capabilities,
and programs that support mitigation actions)

a. Design bridges, culverts, and overflow sections. The County
Highway Department follows a very detailed list of design
standards for all projects within the county.

b. Continually working with the Department of Transportation on
various projects since the DOT dispenses federal funding. While
the DOT provides technical advice concerning guidelines and
standards, they do not provide equipment, materials, or personnel.

2. Responsibility and authority in the regulating, inspecting or funding of
projects:

a. Responsible for and have authority to regulate and inspect all
projects completed within the county.

b. All projects funded by the state or federal government are designed
by a consulting engineer and meet the usual acceptable federal
standards. Inspection of federal aid projects is the responsibility of
the consulting engineering company and is overseen by the county
to ensure standards are met. Many county projects are designed
with in-house expertise and engineers are consulted if problems
arise.

c. All funding in one-way or another comes through the county,
whether it is a certain percentage of the federal aid project or 100%
of the county projects.

3. Leadership and coordination with other government agencies:

a. Local Agencies: The County Highway Department has little
interaction with other county agencies concerning roads and bridges.
They do, however, coordinate with various county agencies
concerning right of way and right of way purchasing. The legal
aspect of right of way purchasing is overseen by the States
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Attorney's Office. The land values are usually developed by the Tax
Equalization Office and approved by the County Commission.

Non-local Agencies: The County Highway Department coordinates
with various State and Federal agencies for technical assistance,
permitting, environmental concerns, archeological sites, and cultural
issues. These agencies include the Utah Department of
Transportation, US Fish and Wildlife, Corp of Engineers, and the
Utah Historical Society.

4. General recommendations/Emergency Management concerns:

a.

Juab County Highway Department should assist local government
with floodplain management and water development permitting.

C. Central Utah Public Health

1.

Mitigation and Risk Reduction: (including agency’s role, capabilities,
and programs that support mitigation actions)

a.

Deal with bona fide health hazards using cause and effect in those
areas for both mitigation and risk reduction. If it is a hazard
affecting any number of persons and within the scope of public
health, Central Utah Public Health (CUPH) will mitigate or
exercise risk reduction through several methods ranging from
enforcement of statutes to immunization programs.

Environmental Health has the knowledge and also access to the
State Health Department for mitigation of incidents with hazardous
or toxic wastes.

Programs include; waste water treatment, water pollution, public
health nursing, immunization programs, solid waste regulation,
food establishment inspections, air quality, and vector control.

Responsibility and authority in the regulating, inspecting or funding of
projects.

a.

CUPH Health is a unit of state government that operates through
agreements or Memorandums of Understanding with the Utah
Department of Health to enforce state public health statutes within
the Six County district. Tax levies provide funding. There are no
funding programs for non-operational programs.
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3. Leadership and coordination with other government agencies:

a. Local Agencies: Within the scope of public health, CUPH
coordinates with the following local agencies; Juab County
Emergency Management, local law enforcement agencies
(city and county), local school boards, and planning and
zoning agencies.

b. Non-local Agencies: Within the scope of public health,
CUPH coordinates with the following agencies; Utah
Department of Health and state and federal law enforcement
agencies.

4. General recommendations/Emergency Management concerns:

a. Public Health is normally under funded and understaffed at all
levels of government. Should CUPH be called upon for expertise
at a time of emergency or disaster, it normally does not have
instrumentation for site level determinations of any kind without
support from other agencies.

b. Public health agencies should be included in equipment storage;
e.g., FEMA equipment "stored™ and used at public health agencies,
rather than being stored at a warehouse.

D. Juab County Sheriff’s Department

1. Mitigation and Risk Reduction: (including agency’s role, capabilities,
and programs that support mitigation actions.)

a. Responsible for law enforcement and criminal investigation in
unincorporated areas of the county and in smaller towns that do not
have police departments.

b. Provide standard law enforcement manpower and equipment.

c. Indisaster situations, provide; warning, rescue assistance,
evacuation assistance, security, traffic control, and information
assistance.

d. Provide public awareness and educational programs. (911
education, safe kids program, etc.)

e. Have verbal mutual aid agreements with all surrounding counties
and the Utah State Highway Patrol.
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Responsibility and authority in the regulating, inspecting, or funding of
projects:

a. None

Leadership and coordination with other government agencies:

a.

Local Agencies: Within the scope of law enforcement, the Juab
County Sheriff’s Department coordinates with various local
agencies. These agencies include Juab County Emergency
Management and various local police departments.

Non-local Agencies: Juab County Sheriff’s Department
coordinates with appropriate state and federal agencies including;
Utah Highway Patrol, Utah Attorney Generals Office, Bureau of
Criminal Identification, Utah Department of Transportation, and
Federal Bureau of Investigation.

General recommendations/Emergency Management concerns:

a.

None

E. Juab Fire District

1.

Mitigation and Risk Reduction: (including agency’s role, capabilities,
and programs that support mitigation actions.)

a.

Respond to fires in order to protect lives, limit injuries, and
minimize damage to property and the environment.

Respond to accidents in order to provide rescue assistance.

Assist Emergency Medical Services in providing emergency
assistance to sick and injured. (First responders)

Provide standard firefighting manpower and equipment.
Respond to spills and releases of hazardous materials and assist in

mitigating the detrimental human and environmental effects of
these occurrences.

Respond to emergencies resulting from natural occurrences such as
storms, floods, etc., and assist in mitigating the detrimental results
of these occurrences.
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g. Provide training for department members that will enable them to
effectively and efficiently carry out their respective duties and
responsibilities.

h. Develop and provide educational programs that promote the
prevention of fires and encourage fire-safe and fire-smart activities.

i. Assist in enforcement of city fire ordinances.
j.  Fire investigation.

k. Provide assistance to other jurisdictions, as department resources
and commitments allow.

I. Inspections and preplanning within the fire district to reduce
hazards and aid in fire prevention.

m. Assist with the county’s tier two reporting. (Hazardous materials
storage sites)

n. In disaster situations, provide assistance in warning, rescue,
evacuation, and situation updates.

Responsibility and authority in regulating, inspecting, or funding of
projects:

a. None
Leadership and coordination with other government agencies:

a. Local Agencies: In efforts to decrease vulnerability to hazards, the
Juab Fire District coordinates with various local agencies. These
agencies include Juab County Emergency Management, Nephi City
Police Department, Juab County Sheriff’s Department, Eureka Fire
Department, Levan Fire Department, Mona Fire Department,
Rocky Ridge Fire Department, local Public Works, and local
Emergency Medical Services.

b. Non-local Agencies: Utah State Fire Marshal and the Federal
Emergency Management Agency.

General recommendations/Emergency Management concerns:

Our district has seen an increase in number and variety of calls. As
first responders, we have to train and equip our fire departments for
various situations that may arise, such as: vehicle extrication, various
types of hazardous materials, and many other types of responses. Each
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added type of response increases the need for equipment and the time
our volunteers need to spend in training. With the recent decrease in
population in our district, volunteer retention and recruitment is also a
concern.

a. Seek funding outside of the district for additional equipment that

will improve the effectiveness of our responses as well as increase
the margin of safety for our volunteers.

Explore training options to cover the expanding variety of
responses in our district.

Look into recruitment and retention programs that will work in our
district.

F. Utah State University Extension Service

1. Mitigation and Risk Reduction: (including agency’s role, capabilities,
and programs that support mitigation actions.)

a.

The Utah State University Extension Service provides practical,
research-based information and educational programs to address
critical issues facing individuals, families, agricultural producers,
business operators, and communities.

County Extension Agents serve as subject-matter experts,
educational planners, adult and youth teachers and community
facilitators in several areas including agriculture and natural
resources, horticulture, family and consumer sciences, 4-H and
youth community development.

Provide planning, designing, implementing, and evaluating of
educational programs for livestock and forage clientele.

Areas of responsibility include beef and dairy cattle, swine, other
livestock, water quality, waste management, and forages.

Provide programming for county citizens in the areas of family
financial management, environmental concerns, housing, health
and wellness, aging, foods and nutrition, parenting, and human

development.
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f. Serve as an information resource in dealing with drought, winter
storms, summer storms etc. in relation to agriculture, environment,
water resources, etc.

g. Assist with damage assessment related to agriculture.

2. Responsibility and authority in regulating, inspecting, or funding of
projects:

a. Authority is at federal level.
3. Leadership and coordination with other government agencies:

a. Local Agencies: Juab County Emergency Management and Central
Utah Public Health.

b. Non-local Agencies: Utah State University, Utah State Health
Department, United States Department of Agriculture, and Farm
Service Agency.

4. General recommendations/Emergency Management concerns:
a. None.

G. Nephi City Police Department

1. Mitigation and Risk Reduction: (including agency’s role, capabilities,
and programs that support mitigation actions)

a. Provide general law enforcement services that are designed to
efficiently prevent crime and promote concepts of community
policing. These services include traffic control, criminal and
accident investigations, neighborhood policing, animal control, and
neighborhood and business watches.

b. Provide standard law enforcement manpower and equipment.

c. Provide public awareness and training programs including: Drug
Abuse Resistance Education (DARE), juvenile diversion programs,
Crime Stoppers, gang awareness, Citizen Police Academy, Jr.
Police Academy, and a ride along program.

d. Indisaster situations, provide: warning, rescue assistance,

evacuation assistance, security, traffic control, and information
assistance.
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e. Involved in the county’s local Tier Two reporting (Hazardous
Materials).

2. Responsibility and authority in the regulating, inspecting, or funding of
projects:

a. Provide input to and enforce city ordinances regarding public
safety.

3. Leadership and coordination with other government agencies:

a. Local Agencies: Within the scope of law enforcement, the Nephi
City Police Department coordinates with various local agencies.
These agencies include: Juab County Emergency Management, Juab
County Sheriff’s Department, and the Juab Fire District.

b. Non-local Agencies: Nephi City Police Department coordinates
with appropriate state and federal agencies including: Utah
Highway Patrol, Federal Bureau of Investigation (FBI), Bureau of
Alcohol, Tobacco, and Firearms (ATF), and Federal Emergency
Management Agency (FEMA).

4. General recommendations/Emergency Management concerns:
a. Explore funding alternatives to upgrade outdated and inadequate
warning systems (sirens). At this time, federal funding is not
available.

b. Intensify awareness and training in regard to civil disorder and
terrorism incidents.

OTHER AGENCY RESOURCES

A. Mitigation and risk reduction:

1. Juab County Social Services: Temporary assistance to needy families,
food stamps, medically needy programs, adult services, homeless
assistance, family planning, etc.

2. Army Corps of Engineers: Water and dam management within the
county. Provide technical expertise, sandbags, and heavy equipment.

3. Utah Highway Patrol: Situation and damage assessment; provide
transportation resources for movement of state personnel, supplies, and
equipment to include air and ground reconnaissance; traffic control.
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10.

11.

State Fire Marshal: Hazmat route utilization; hazmat technical
assistance; situation and damage assessment.

Forestry, Fire & State Lands: Debris removal from recreational
facilities; technical assistance; situation and damage assessment.
Utah Division of Wildlife Resources: Technical assistance; debris
removal from recreational facilities; facility improvements; situation
and damage assessment.

State Radio Communications: Exercise readiness of warning systems
and communication support.

Department of Agriculture: Assists with situation and damage
assessment; coordination with USDA; hazmat technical assistance;
state land use program.

Department of Workforce Services: Situation assessment and
administration of disaster unemployment assistance programs.

Human Services: Insure liaison with private relief agencies for disaster
victims.

State Historical Society: Project screening and situation assessment.
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Annex 3 -- Millard County

In order to effectively identify and mitigate natural hazards in Millard County, a Pre-
Disaster Mitigation Planning Team representing Emergency Management and each
jurisdiction in the county was created. Table 1 names the members of this team. Input
from the team was used in organizing hazard mitigation strategies outlined in Annex 8
and Appendix Q of this plan.

Table 1: Millard County Pre-Disaster Mitigation Planning Team

Name Representing:
Forrest Roper, Emer. Mgr. Millard County
John Cooper, Commissioner Millard County
Craig Greathouse, Commissioner Millard County
Daren Smith, Commissioner Millard County
Gayle Bunker, Mayor Delta
V.B. “Sam” Starley, Mayor Fillmore
Donald Brown, Mayor Hinckley
Brent Bennett, Mayor Holden
Terry Higgs, Mayor Kanosh
Jim Rasch, Mayor Leamington
Jese Ruiz, Mayor Lynndyl
Jim Talbot, Mayor Meadow
Winston Nielson, Mayor Oak City
Burtis Quarnberg, Mayor Scipio
Kelly Allen FFSL
Emery Polelonema SCAOG
Edwin Benson SCAOG

Past Hazard Events in Millard County

Understanding the past is often the key to discovering what the future holds; this is
especially true when planning for natural disasters. The fact that cities within Millard
County have experienced, for example, flooding in the past means flooding can occur in
the future. While over time some of this has been mitigated for the low frequency of
occurrence often results in hazards with little or no mitigation. Table 2 provides a brief
history of Millard County natural disasters. This table includes only sizable events found
during our research, and may not represent the total history.




Table 2: Natural Hazard History

Hazards Date Location Critical Comments
Facility or
Area Impacted
Dam Failure Spring, 1983 Near Kanosh Unknown Unknown
(Corn Creek)
Dam Failure June 23, 1983 Near Delta Unknown 16,000 acre feet
(DMAD) of water
inundated the
town of Deseret
killing one
person
attempting to
cross the flood
on a pipe.
Flood 1896 Meadow Unknown Unknown
Flood 1934 Meadow Unknown Unknown
Flood 1938 Meadow Unknown Unknown
Flood 1940 Meadow Unknown Unknown
Flood August 4-6, Oak City Homes and Dry Creek and
1945 fields in Oak Oak Creek
City. drainages.
Flood July 18, 1951 Scipio Damage to $25,000.00 in
farms, crops, damages.
and residential
areas.
Flood August 25, Scipio Damage to $3,000.00 in
1958 farmlands and | damages.
Highway 63.
Flood July 31, 1961 Fillmore City homes and | Chalk Creek
water lines
Flood 1983 Fillmore, Loss of over Chalk Creek,
Presidential Deseret, and 140 homes, rail | Oak Creek, and
Scipio lines, sewer the Sevier
lines, roads, etc. | River;
$1,000,000 in
public
assistance.
Flood 1984 County wide All sectors Public
Presidential assistance total
$492,204.
Flood August 2000 Holden Damage to 4 Unknown
structures and
municipal
roadways.




Hazards Date Location Critical Comments
Facility or
Area Impacted
Earthquake January 16, Scipio Unknown Richter
1968 Magnitude
Scale 3.9;
earthquake
swarm in the
area.
Severe Weather | August 4, 1916 | Unknown No damage Tornado
Severe Weather | May 3, 1982 North of No Damage Tornado
Milford
Severe Weather | June 7, 1989 Delta No Damage Tornado
Severe Weather | May 28, 1996 McCornick No Damage Tornado

(Source: History of Millard County, Utah State Historical Society.)

Development Trends

Approximately 618,409 acres or 14% of the total land area in Millard County is privately
held and outside the incorporated areas is mostly vacant. The other 86% is owned by the
state or federal governments and aside from extractive industry is beyond the reach of
development. Since land ownership determines how and where development proceeds,
Figure 1 helps explain Millard County’s development trends.



Figure 1: Land Ownership

Millard
Private
14% Federal BLM
7% 70%
State Nat.
9% |— Forest
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The vast majority of landslides, debris flows and wildfires occur on these public lands
with virtually no impact on development. Of the privately held land, most is not
developable due to a lack of water. Other limitations include steepness of the terrain and
accessibility. Currently, Millard County zoning ordinances specify water access and a %2
acre minimum per house. There is still plenty of infill within city limits that can be
utilized for safe development without developing in unincorporated, sparsely populated,
or hazardous areas. Millard County requires UBC on all new or proposed buildings.
New subdivisions require a grading and drainage plan to mitigate any flooding, which
may occur. Most of the development is occurring along the relatively safe 1-15 corridor
and along US 6 by Delta since this is where most of the private lands are located. The
Intermountain Power Plant (IPP) in Delta is considering in extending its life for another
twenty years, by revamping the plant’s infrastructure. The power plant is one of Millard
County’s major developments in the 1980°s and will continue to remain a primary project
into the 21% Century.

Historically, Fillmore was the capitol of the Territory of Utah until 1856 when it was
moved to the more populated Salt Lake City. Delta had its start in 1906 further west
along the Sevier River from agricultural settlements from the 1850s. Both Fillmore and
Delta depended greatly on agriculture and still do today. Transportation development
had its beginnings in the original wagon trails, which brought the pioneers to this area.
The Union Pacific Railroad came to Millard County passing near Delta. US 6 and State
Route 257 roughly follow this route. 1-15 follows the old Highway 91, which connected
Salt Lake City to St. George. Future development will likely occur along 1-15 and US 6
near Delta due to the privately held lands in this area. Except for lands adjacent to the
Sevier and Beaver Rivers and their tributaries, this area is relatively safe from natural
hazards.



1. Earthquake

Table 3: FEMA Hazard Profile for Earthquake in Millard County

Frequency Possible
Severity Catastrophic
Location Ground shaking will be felt throughout the entire county if a large

earthquake were to occur. Surface fault rupture could be expected in
areas of known historic fault movements. Liquefaction is expected in
areas of high to moderate liquefaction potential, which covers a vast
portion of Millard County.

Seasonal Pattern

None

Duration

Actual ground shaking will be under one minute yet after shocks may
occur for weeks after.

Speed of Onset

No warning

Description of Location and Extent

The Six County region’s earthquake threat from the Intermountain Seismic Belt and other
crustal rock strain release areas is high; although there is limited risk to population due to
the large areas of undeveloped lands those living in the region are at an elevated risk.
During historic time the largest recorded earthquake in Millard County has not reached
above 3.9 on the Richter magnitude scale, yet geologic investigation has determined
much larger events have happened in the recent geologic past and could happen in the
future. These events are associated with numerous faults, which exhibit signs of prior
movement during the quaternary time period or the last 1.6 million years. These faults
are listed in Table 4 (also, see Maps 1.1 and 1.2 starting on p.17 of this Annex).

Table 4: Fault Line Movement

NAME MOVEMENT SLIPRATE STRUCTURE
Snake Valley (south

end) faults Latest Quaternary (<15,000 years) < 0.2 mm/yr Simple
Snake Valley (south

end) faults Late Quaternary (<130,000 years) < 0.2 mm/yr Simple
Snake Valley faults Latest Quaternary (<15,000 years) < 0.2 mm/yr Simple
Snake Valley faults Mid to Late Quaternary (<750,000 years) < 0.2 mm/yr Simple
Foote Range fault Mid to Late Quaternary (<750,000 years) < 0.2 mm/yr Simple
House Range (west

side) fault Latest Quaternary (<15,000 years) < 0.2 mml/yr Simple
Swasey Mountain

(east side) faults Mid to Late Quaternary (<750,000 years) < 0.2 mm/yr Simple
Drum Mountains fault

zone Latest Quaternary (<15,000 years) < 0.2 mm/yr Simple
Crater Bench faults Latest Quaternary (<15,000 years) < 0.2 mm/yr Simple




NAME MOVEMENT SLIPRATE STRUCTURE
Cricket Mountains

(north end) faults Mid to Late Quaternary (<750,000 years) < 0.2 mmlyr Simple
Deseret faults Mid to Late Quaternary (<750,000 years) < 0.2 mmlyr Simple
Clear Lake fault zone | Latest Quaternary (<15,000 years) < 0.2 mmlyr Suspected
Sugarville area faults | Latest Quaternary (<15,000 years) < 0.2 mmlyr Simple
Pavant faults Latest Quaternary (<15,000 years) < 0.2 mmlyr Simple
Pavant faults Mid to Late Quaternary (<750,000 years) < 0.2 mmlyr Simple
Little Valley faults Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Scipio Valley faults Latest Quaternary (<15,000 years) < 0.2 mmlyr Simple
Scipio faults Latest Quaternary (<15,000 years) < 0.2 mm/yr Simple
Scipio faults Late Quaternary (<130,000 years) < 0.2 mm/yr Simple
Scipio faults Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Pavant Range fault Latest Quaternary (<15,000 years) < 0.2 mm/yr Simple
Maple Grove faults Latest Quaternary (<15,000 years) < 0.2 mm/yr Simple
Maple Grove faults Late Quaternary (<130,000 years) < 0.2 mm/yr Simple
Maple Grove faults Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Japanese and Cal

Valleys faults Mid to Late Quaternary (<750,000 years) < 0.2 mm/yr Simple
Japanese and Cal

Valleys faults Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Little Rough Range

faults Mid to Late Quaternary (<750,000 years) < 0.2 mm/yr Simple
North of Wah Wah

Mountains faults Mid to Late Quaternary (<750,000 years) < 0.2 mm/yr Simple
Cricket Mountains

(west side) fault Latest Quaternary (<15,000 years) < 0.2 mm/yr Simple
Black Rock area faults | Late Quaternary (<130,000 years) < 0.2 mm/yr Simple
Black Rock area faults | Mid to Late Quaternary (<750,000 years) < 0.2 mm/yr Simple
Faults of Cove Creek

Dome Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Beaver Ridge faults Mid to Late Quaternary (<750,000 years) < 0.2 mmlyr Simple
Beaver Ridge faults Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Tabernacle faults Latest Quaternary (<15,000 years) < 0.2 mmlyr Simple
Meadow-Hatton area

faults Latest Quaternary (<15,000 years) < 0.2 mmlyr Simple
White Sage Flat faults | Late Quaternary (<130,000 years) < 0.2 mm/yr Simple
White Sage Flat faults | Mid to Late Quaternary (<750,000 years) < 0.2 mmlyr Simple
Red Canyon fault

scarps Latest Quaternary (<15,000 years) < 0.2 mml/yr Simple
Mountain Home

Range (west side)

faults Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Wah Wah Mountains

faults Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
San Francisco

Mountains (west side)

fault Mid to Late Quaternary (<750,000 years) < 0.2 mm/yr Simple
San Francisco

Mountains (west side)

fault Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Mineral Mountains

(northeast side) fault Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Cove Fort fault zone Mid to Late Quaternary (<750,000 years) < 0.2 mmlyr Suspected




HAZUS-MH Vulnerability Assessment

HAZUS-MH was used to determine vulnerability to earthquakes in the Six County
planning area. Tables 5-9 are a summary of results from the HAZUS MH model.
Damage and loss estimates are based on a 2500-year event with a magnitude 7.0 running
the soils portion of the model. The complete Millard County HAZUS MH run is
available in Appendix O.

Number of people
Whether an earthquake occurs at night, during the day, or during a commute plays a
significant role in estimating the number of casualties as outlined in Table 5.

Table 5: Casualties

Nighttime —Minor 29
Nighttime —Major 8
Nighttime -Fatalities 2
Daytime —Minor 61
Casualties Daytime —Major 19
Daytime- Fatalities 5
Commute —Minor 24
Commute —Major 7
Commute-Fatalities 2

Buildings/Structures

Building Damage by Count -- Building damage is classified by HAZUS in five damage
states: none, slight, moderate, extensive and complete. Table 6 lists the number buildings
by occupancy, which is estimated to have moderate to complete levels of damage.

Table 6: Building Damage by Count with Moderate to Complete Damage

Number of Value of
Category Structures

Structures | . o

in Millions

Residential 1,034 25.7
Commercial 25 7.9
Industrial 8 2.1
Other 9 2.9
Totals 1,076 38.6

Infrastructure Types and Amounts
Table 7 shows which critical facilities will receive damage and how much damage will
result.



Table 7: Critical facilities

Classification | Total Least Complete Functionality
Moderate Damage > > 50% at day 1
Damage >50% | 50%

Hospitals 2 0 0 0

Schools 9 0 0 0

EOCs 0 0 0 0

Police Stations | 0 0 0 0

Fire Stations 4 0 0 0

Debris Removal —Table 8 shows how much debris would be generated by the earthquake
and how many loads it would take to remove the debris, based on 25 tons per load. One
truck can likely haul one load per hour.

A second debris removal issue is landfill space. Fifty thousand tons (50,000) at a weight
to volume ratio of one ton per cubic yard would cover more than ten acres to a depth of
one yard.

Table 8: Debris Generated (millions of tons)/Loads to Remove Debris

Debris Generated 0.04

Loads (25 tons per load) | 2,000

Fire Following --The Great San Francisco Earthquake of 1906 illustrated the hazard a
city could face from fire following an earthquake. Multiple ignitions and broken water
mains conspired to make firefighting nearly impossible. HAZUS uses the estimated
building damages, loss of transportation infrastructure and estimated winds to calculate
the estimated area that would be burned following an earthquake. Table 9 provides
estimates of ignitions, people at risk and the building stock exposed to fires following an
earthquake.

Table 9: Fire Following Event, Population Exposed, and Building Stock Exposed

Ignitions 1

People Displaced 0

Value Exposed (mill.$) |0




2. Floods

Table 10: FEMA Hazard Profile for Floods in Millard County

Frequency Likely
Severity Limited
Location Flooding would occur in and along flood plains.

Seasonal Pattern Millard County’s main flooding threat is from snowmelt runoff during
spring months.

Duration The type of event determines the duration of flooding; flooding due to
summer thunderstorms can last a couple of hours whereas flooding due to
spring runoff can last weeks.

Speed of Onset Six to twelve hours.

Description of Location and Extent

Based on the flooding which occurred during the spring of 1983 and 1984 both as a result
of rapid snow melt events, experience would suggest these events would appear to be a
greater hazard than cloudburst storms. Yet serious hazards could result from either
storm. The entire county can experience flooding near the low-lying areas along streams
and around lakes. Flooding is of particular concern along the Sevier River and its
tributaries, Oak and Dry Creek, Corn Creek, Pine Creek, Chalk Creek, and Meadow
Creek. As state population increases development also increases. This increase has
resulted in somewhat of a new hazard canal failure. The following Canals in Millard
County cross through populated areas: Central Utah and Abraham Canal.

Description of type

Precipitation in Millard County originates from two major sources. Moisture laden polar
pacific air entering the area from the west or northwest during the winter produces large
general storms, which most often result in heavy snowfall in the upper elevations and
either snowfall or moderate intensity rainfall in the lower elevations.

The second major source of precipitation in the area arises from tropical air masses
entering from the south and southwest out of the Gulf of Mexico during the summer
months. Often wrongly referred to as monsoons these air masses cause high intensity
convective cloudburst storms, which are augmented by the orthographic lifting which
occurs as the air mass passes over neighboring mountains.

Precipitation from these two types of storms can produce flash floods, snowmelt floods,
post wildfire/damaged watershed floods, and severe winter weather.



Note on Vulnerability Assessment

At this time, data was insufficient to conduct a risk analysis for flood events in Millard
County. Flood Insurance Studies were study were applicable to aid in determining risk.
However, the current mapping projects being led by the county and state will result in
better data that will assist in understanding risk. As part of its efforts to mitigate hazards
and protect lives and property from the devastating effects of natural disasters, FEMA
aims to provide individuals, businesses, and communities with information and tools to
work proactively to mitigate hazards and prevent losses resulting from disasters. One of
these tools is the new HAZUS MH flood model. Unfortunately at the current time this
model does not work well enough to complete loss numbers for each jurisdiction in the
county.

The U.S. Army Corps of Engineers wrote a Flood Hazard Identification Study (see
Appendix N) which is included in the flood mitigation goals found in Annex 8 and
Appendix Q of this plan. This study looks predominately at jurisdictions, which are
unmapped or mapped as D zones by the National Flood Insurance Program.
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3. Landslides

Table 11: FEMA Hazard Profile for Landslides in Millard County

Frequency Likely
Severity Negligible
Location Mass wasting in Millard County is located predominately along the

canyons east of the Pahvant Valley (see Map 3.1 on p.19 of this Annex).

Seasonal Pattern Landslides most often occur within Millard County during spring months
with higher than normal amounts of precipitation.

Duration Several months

Speed of Onset No warning

Description of Location and Extent

The map “Millard County Landslide Map 3.1” shows the locations of potentially active
landslides, and identifies historical landslides and their locations. Landslides are
generally located in well-defined, localized areas, but when they occur is usually
unpredictable. The impact of a landslide can be countywide.

GIS analysis, using best available data, found no active landslides within or abutting,
current boundaries of incorporated municipalities within Millard County. However, the
extent and cost of damage to roads and electric infrastructure are shown in Tables 12 and
13, respectively.

Table 12: Roads

Name Miles Estimated Cost
Local 15.7 37,891,950
Neighborhood/local/city

street

Table data represents total length of roads, which overlay historically active landslides.
Railroads

This vulnerability analysis using best available data found no railroad track at risk in
Millard County.

Table 13: Electric Infrastructure

Name Description Estimated Cost
KV-46 lines 1.7 Miles 82,077
KV-138 Lines 2 Miles 96,561
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4.  Wildfire Risk

Table 14: FEMA Hazard Profile for Wildfire in Millard County

Frequency Likely
Severity High in the Wildland Urban Interface
Location Entire county except cultivated grounds.

Seasonal Pattern

Most wildfires affecting Millard County occur during mid to late summer
months (fire season).

Duration

The amount of time needed to contain a wildfire depends on a variety of
uncontrollable variables such as: wind speed, relative humidity, type, and
moisture content of fuel, weather, and topography. Thus containment
time varies for each fire.

Speed of Onset

0 to 6 hours is the minimum amount of time given to homeowners in
order to evacuate.

Description of Location and Extent

The Division of Emergency Services and Homeland Security augmented a statewide
wildfire database to represent wildfire vulnerability into five categories: Extreme, High,
Medium, Low, and Very Low. These ratings cover all of Millard County and are based
on the type and density of vegetation in each area. Additional factors influencing
wildland fires such as weather conditions, wind speed and direction are not considered in

this risk assessment.

No land surrounding or abutting the jurisdictions within Millard County received wildfire
classifications of extreme or high.

See Map 4.1 on p. 20 of this Annex for a visual display of location and severity of
wildfire risk in Millard County. Tables 15-18 show the number of acres and households
at different levels of wildfire risk in Millard County.

Table 15: Wildfire Acres

County Name Acres of Acres of High | Acres of Acres of
Extreme Moderate Low/Very
Low
Millard None 105,081 307,482 3,956,751
Table 16: Unincorporated County
County Households in | Households in Households in
Extreme/Cost High/Cost Moderate/Cost
Millard None/0 109/6,278,400 317/18,259,200
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Table 17: Incorporated Millard County*

City Name Acres of High | Acres of
Moderate

Delta None 87
Fillmore None 504
Hinckley None 34
Holden None None
Kanosh None None
Leamington None 180
Lynndyl None None
Meadow None None
Oak City None 20
Scipio None 21

*No Extreme wildfire risk within Millard County

Table 18: Structures in Wildfire Area

City Name Households in | Households in | Households in
Extreme/Cost | High/Cost Moderate/Cost
Delta None/0 None/0 47/2,707,200
Fillmore None/0 None/0 112/6,451,200
Hinckley None/0 None/0 2/115,200
Holden None/0 None/0 None/0
Kanosh None/0 None/0 None/0
Leamington None/0 None/0 13/748,800
Lynndyl None/0 None/0 None/0
Meadow None/0 None/0 None/0
Oak City None/0 None/0 8/460,800
Scipio None/0 None/0 5/288,000
*Excludes content value, which would result in an increase of 50% to the
values listed.

Tables 19-21 show extent and cost of wildfire risk to roads, railroads, and electric
infrastructure in Millard County.
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Table 19: Roads

Name Miles Estimated Cost
Local 1,226 2,958,951,000
Neighborhood/local/city

street

State Route 99 37 892,995

State Route 100 .05 120,675

State Route 125 19 45,856,500
State Route 132 5.7 13,756,950
US Highway 6 3.3 7,964,550

US Highway 50 13 31,375,500
Interstate 1-15 61.6 147,464,850
Interstate 1-70 7.5 18,101,250

Table data includes road lengths within areas determined to have an extreme, high, or
moderate risk to wildfire as determined by the Utah Statewide Fire Risk Assessment.

Table 20: Railroads

Railroad

Miles

Estimated Cost

Railroad

3.6

8,550,000

Table 21: Electric Infrastructure

Name Description Estimated Cost
North Fields 115 KV 10,000,000
Fillmore SW. RK 115 KV 10,000,000
KV-46 lines 33.1 Miles 1,599,000
KV-138 Lines 3.6 Miles 174,000
KV-230 Lines 21.7 Miles 1,047,000
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5. Problem Soils

Table 22: FEMA Hazard Profile for Problem Soils in Millard County

Frequency Likely
Severity Negligible (10-25% of jurisdiction affected)
Location Typically occur at the valley’s boundary with the foothills.

Seasonal Pattern

None

Duration

Problems associated with soils last for long periods of time.

Speed of Onset

More than 24 hour warning time.

Description of Location and Extent
The areas of greatest threat are west of Hinckley, Leamington, Lynndyl, and Oak City
where silica dunes are encroaching on the municipalities. See Map 5.1 on p.21 of this

Annex.
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6. Dam Failure

Table 23: FEMA Hazard Profile for Dam Failure in Millard County

Frequency Possible
Severity Limited
Location Would occur downhill from existing dams.

Seasonal Pattern None

Duration Depends on dam and type of break; Could be a wall of water which passes
through in a few hours, or a slower break which could last for weeks.

Speed of Onset 6 to 12 hours.

Description of Location and Extent

Of the dams located in Millard County only three dam are considered a high hazard. A
high hazard is defined as a possibility of life being lost due to dam failure. All dams,
regardless of rating should be monitored. It should be noted that dam safety hazard
classifications are based upon the consequences of dam failure. Therefore, the
classification of a high hazard dam does not mean that the dam has a high probability of
failure.

The areas of greatest danger to dam failure are west of Corn Creek (near Kanosh),
Gunnison Bend (near Hinckley), and DMAD (near Delta) dams. See Map 6.1 on p.22 of
this Annex.

The high risk dams in Millard County are the following (see Table 24):
e Corn Creek
e Gunnison Bend

e DMAD
Table 24: High Risk Dams
Name Year Type Storage Breach Flow
Completed Acre Feet | cfs
Corn Creek 1985 Earth Fill | 89 5000
DMAD 1959 Earth Fill | 7500 12000
Gunnison Bend 1895 Earth Fill | 5000 5000
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MITIGATION CAPABILITIES OF CERTAIN COUNTY AGENCIES

A. Millard County Emergency Management

1.

Mitigation and Risk Reduction: (including agency's role, capabilities, and
programs that support mitigation actions.)

a.

Coordinate emergency planning and response activities with numerous
county agencies. Planning encompasses preparedness, response,
recovery, and mitigation.

Responsible for everyday operations of the county’s Emergency
Operations Center.

Update and exercise emergency operations and mitigation plans.

Coordinate state sponsored training for county agencies including; law
enforcement, public health, social services, fire departments,
emergency medical services, etc.

Coordinate the county’s Local Emergency Planning Committee (meets
every odd-numbered month).

Coordinate the county’s Tier Two reporting. (Hazardous materials)

Public awareness and educational programs via newspapers, radio, and
schools to decrease vulnerability to hazards.

Work with schools and local businesses to help create site-specific
hazard response plans and present in-service education to local
business employees.

Responsible for timely and effective public information releases
during emergency situations.

During a disaster declaration, emergency management has all county
resources at their disposal including manpower, communications, and
equipment.

Have verbal mutual aid agreements with Juab, Piute, Sanpete, Sevier,

and Wayne County Emergency Management Agencies for necessary
resources during a disaster situation.
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I.  With effective planning, training, and exercising, emergency
management can help to mitigate potential hazards within the county.

m. Assist in damage assessment and coordinate with state and federal
agencies for recovery assistance.

Responsibility and authority in the regulating, inspecting, or funding of
projects:

a. Incoordination with the Six County Association of Governments,
assist with applications for federal and state funding such as the
Hazard Mitigation Grant Program.

b. Involved with inspecting hazardous material storage sites and
fulfilling Tier Two reporting requirements.

c. Participate in dam inspections with the Army Corp of Engineers.
Leadership and coordination with other government agencies:
a. Local Agencies: Millard County Emergency Management coordinates

with appropriate local agencies to ensure preparedness, response,
recovery, and mitigation. These agencies include:

Millard County Commissioners, Millard County Road Department,
Millard County Sheriff’s Office, and various other fire, communication,
and emergency medical agencies.

b. Non-local Agencies: Millard County Emergency Management
coordinates with numerous state and federal agencies. These agencies
include the Utah Division of Emergency Services and Homeland
Security, Utah Highway Patrol, State Health Department, Department
of Transportation, and Federal Emergency Management Agency.

General recommendations/Emergency Management concerns:

a. Provide listings of eligible mitigation projects so counties can be
prepared when funds become available.

b. Warning systems and sirens are outdated and inadequate. At this time,
funding is not available for improvements.

c. Millard County is constantly striving to improve planning and exercise

activities and response capabilities. However, with the county growing
and becoming more industrial, the threat of potential hazards
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increases, which increases the need for resources, training, and
awareness.

County needs to add natural hazard mitigation to the General Plan and
to the zoning and subdivision ordinances. Based on funding, Six
County Planning Staff will work with the county to update the General
Plan and the zoning ordinances to reflect natural hazard mitigation.
Existing zoning requirements for flood plain management need to be
enforced.

B. Millard County Highway Department

1.

Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions)

a.

Design bridges, culverts, and overflow sections. The County Highway
Department follows a very detailed list of design standards for all
projects within the county.

Continually working with the Department of Transportation on various
projects since the DOT dispenses federal funding. While the DOT
provides technical advice concerning guidelines and standards, they do
not provide equipment, materials, or personnel.

Responsibility and authority in the regulating, inspecting or funding of
projects:

a.

Responsible for and have authority to regulate and inspect all projects
completed within the county.

All projects funded by the state or federal government are designed by
a consulting engineer and meet the usual acceptable federal standards.
Inspection of federal aid projects is the responsibility of the consulting
engineering company and is overseen by the county to ensure
standards are met. Many county projects are designed with in-house
expertise and engineers are consulted if problems arise.

All funding in one-way or another comes through the county, whether
it is a certain percentage of the federal aid project or 100% of the
county projects.

Leadership and coordination with other government agencies:

a. Local Agencies: The County Highway Department has little interaction

with other county agencies concerning roads and bridges. They do,
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however, coordinate with various county agencies concerning right of
way and right of way purchasing. The legal aspect of right of way
purchasing is overseen by the States Attorney's Office. The land values
are usually developed by the Tax Equalization Office and approved by
the County Commission.

Non-local Agencies: The County Highway Department coordinates
with various State and Federal agencies for technical assistance,
permitting, environmental concerns, archeological sites, and cultural
issues. These agencies include the Utah Department of Transportation,
US Fish and Wildlife, Corp of Engineers, and the Utah Historical
Society.

4. General recommendations/Emergency Management concerns:

a.

Millard County Highway Department should assist local government
with floodplain management and water development permitting.

C. Central Utah Public Health

1.

Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions)

a.

Deal with bona fide health hazards using cause and effect in those
areas for both mitigation and risk reduction. If it is a hazard affecting
any number of persons and within the scope of public health, Central
Utah Public Health (CUPH) will mitigate or exercise risk reduction
through several methods ranging from enforcement of statutes to
immunization programs.

Environmental Health has the knowledge and also access to the State
Health Department for mitigation of incidents with hazardous or toxic
wastes.

Programs include; waste water treatment, water pollution, public
health nursing, immunization programs, solid waste regulation, food
establishment inspections, air quality, and vector control.

Responsibility and authority in the regulating, inspecting or
funding of projects.

a. CUPH Health is a unit of state government that operates through

agreements or Memorandums of Understanding with the Utah
Department of Health to enforce state public health statutes within the
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Six County district. Tax levies provide funding. There are no funding
programs for non-operational programs.

3. Leadership and coordination with other government agencies:

a. Local Agencies: Within the scope of public health, CUPH
coordinates with the following local agencies; Millard County
Emergency Management, local law enforcement agencies (city
and county), local school boards, and planning and zoning
agencies.

b. Non-local Agencies: Within the scope of public health, CUPH
coordinates with the following agencies; Utah Department of
Health and state and federal law enforcement agencies.

4. General recommendations/Emergency Management concerns:

a. Public Health is normally under funded and understaffed at all levels
of government. Should CUPH be called upon for expertise at a time
of emergency or disaster, it normally does not have instrumentation
for site level determinations of any kind without support from other
agencies.

b. Public health agencies should be included in equipment storage; e.g.,
FEMA equipment "stored" and used at public health agencies, rather
than being stored at a warehouse. For example, radio equipment that
belongs to FEMA is based at county emergency management offices;
the same could be done with air sampling equipment or other
instruments/kits etc., which could be used by public health agencies
both for daily work and at a time of emergency or disaster.

D. Millard County Sheriff’s Office

1. Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions.)

a. Responsible for law enforcement and criminal investigation in the
county.

b. Provide standard law enforcement manpower and equipment.

c. Indisaster situations, provide; warning, rescue assistance, evacuation
assistance, security, traffic control, and information assistance.
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Provide public awareness and educational programs. (911 education,
safe kids program, etc.)

Have mutual aid agreements with all surrounding counties and Utah
State Highway Patrol.

2. Responsibility and authority in the regulating, inspecting, or funding of
projects:

a. None

3. Leadership and coordination with other government agencies:

a.

Local Agencies: Within the scope of law enforcement, the Millard
County Sheriff’s Office coordinates with various local agencies.
These agencies include Millard County Emergency Management.

Non-local Agencies: Millard County Sheriff’s Office coordinates with
appropriate state and federal agencies including; Utah Highway
Patrol, Utah Attorney Generals Office, Bureau of Criminal
Identification, Utah Department of Transportation, and Federal
Bureau of Investigation.

4. General recommendations/Emergency Management concerns:

a.

None

E. Millard Fire District

1. Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions.)

a.

Fund local city fire departments enabling them to respond to fires in
order to protect lives, limit injuries, and minimize damage to property
and the environment.

Enable local fire departments to respond to accidents in order to
provide rescue assistance.

Assist Emergency Medical Services in providing emergency
assistance to sick and injured. (first responders)

Provide standard firefighting manpower and equipment.
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e. Respond to spills and releases of hazardous materials and assist in
mitigating the detrimental human and environmental effects of these
occurrences.

f. Respond to emergencies resulting from natural occurrences such as
storms, floods, etc., and assist in mitigating the detrimental results of
these occurrences.

g. Provide training for department members that will enable them to
effectively and efficiently carry out their respective duties and
responsibilities.

h. Develop and provide educational programs that promote the
prevention of fires and encourage fire-safe and fire-smart activities.

i. Assist in enforcement of city fire ordinances.
j.  Fire investigation.

k. Provide assistance to other jurisdictions, as department resources and
commitments allow. Millard Fire District has mutual aid agreements
with Juab, Piute, Sanpete, Sevier and Wayne Counties.

I. Inspections and preplanning within the fire district to reduce hazards
and aid in fire prevention.

m. Assist with the county’s tier two reporting. (Hazardous materials
storage sites)

n. In disaster situations, provide assistance in warning, rescue,
evacuation, and situation updates.

2. Responsibility and authority in regulating, inspecting, or funding of
projects:

a. None
3. Leadership and coordination with other government agencies:

a. Local Agencies: In efforts to decrease vulnerability to hazards, the
Millard Fire District coordinates with various local agencies. These
agencies include Millard County Emergency Management, Millard
County Sheriff’s Office, Fillmore Fire Department, Delta Fire
Department, other local fire departments, local Public Works, and
local Emergency Medical Services.
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b. Non-local Agencies: Utah State Fire Marshal and the Federal

Emergency Management Agency.

4. General recommendations/Emergency Management concerns:

Our district has seen an increase in number and variety of calls. As first
responders, we have to train and equip our fire departments for various
situations that may arise, such as: vehicle extrication, various types of
hazardous materials, and many other types of responses. Each added type
of response increases the need for equipment and the time our volunteers
need to spend in training. With the recent decrease in population in our
district, volunteer retention and recruitment is also a concern.

a. Seek funding outside of the district for additional equipment that will

improve the effectiveness of our responses as well as increase the
margin of safety for our volunteers.

Explore training options to cover the expanding variety of responses
in our district.

Look into recruitment and retention programs that will work in our
district.

F. Utah State University Extension Service

1. Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions.)

a. The Utah State University Extension Service provides practical,

d.

research-based information and educational programs to address
critical issues facing individuals, families, agricultural producers,
business operators, and communities.

County Extension Agents serve as subject-matter experts, educational
planners, adult and youth teachers and community facilitators in
several areas including agriculture and natural resources, horticulture,
family and consumer sciences, 4-H and youth community
development.

Provide planning, designing, implementing, and evaluating of
educational programs for livestock and forage clientele.

Areas of responsibility include beef and dairy cattle, swine, other
livestock, water quality, waste management, and forages.
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e. Provide programming for county citizens in the areas of family
financial management, environmental concerns, housing, health and
wellness, aging, foods and nutrition, parenting, and human
development.

f. Serve as an information resource in dealing with drought, winter
storms, summer storms etc. in relation to agriculture, environment,
water resources, etc.

g. Assist with damage assessment related to agriculture.

2. Responsibility and authority in regulating, inspecting, or funding of
projects:

a. Authority is at federal level.
3. Leadership and coordination with other government agencies:

a. Local Agencies: Millard County Emergency Management and Central
Utah Public Health.

b. Non-local Agencies: Utah State University, Utah State Health
Department, United States Department of Agriculture, and Farm
Service Agency.

4. General recommendations/Emergency Management concerns:
a. None.

OTHER AGENCY RESOURCES

A. Mitigation and risk reduction:

1. Millard County Social Services: Temporary assistance to needy families,
food stamps, medically needy programs, adult services, homeless
assistance, family planning, etc.

2. Army Corps of Engineers: Water and dam management within the county.
Provide technical expertise, sandbags, and heavy equipment.

3. Utah Highway Patrol: Situation and damage assessment; provide
transportation resources for movement of state personnel, supplies, and
equipment to include air and ground reconnaissance; traffic control.

31



10.

11.

State Fire Marshal: Hazmat route utilization; HAZMAT technical
assistance; situation and damage assessment.

Forestry, Fire & State Lands: Debris removal from recreational facilities;
technical assistance; situation and damage assessment.

Utah Division of Wildlife Resources: Technical assistance; debris removal
from recreational facilities; facility improvements; situation and damage
assessment.

State Radio Communications: Exercise readiness of warning systems and
communication support.

Department of Agriculture: Assists with situation and damage assessment;
coordination with USDA; HAZMAT technical assistance; state land use
program.

Department of Workforce Services: Situation assessment and
administration of disaster unemployment assistance programs.

Human Services: Insure liaison with private relief agencies for disaster
victims.

State Historical Society: Project screening and situation assessment.
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Annex 4 -- Piute County

In order to effectively identify and mitigate natural hazards in Piute County, a Pre-
Disaster Mitigation Planning Team representing Emergency Management and each
jurisdiction in the county was created. Table 1 names the members of this team. Input
from the team was used in organizing hazard mitigation strategies outlined in Annex 8
and Appendix R of this plan.

Table 1: Piute County Pre-Disaster Mitigation Planning Team

Name Representing:
Ryan Horton, Emer. Mgr. Piute County
Paul Morgan, Commissioner Piute County
Tarval Torgersen, Commissioner Piute County
W. Kay Blackwell, Commissioner Piute County
Joe Dalton, Mayor Circleville
Rick Dalton, Mayor Junction
Carlos Jessen, Mayor Kingston
Gerald James, Mayor Marysvale
Terry Heath FFSL
Emery Polelonema SCAOG
Edwin Benson SCAOG

Past Hazard Events in Piute County

Understanding the past is often the key to discovering what the future hold, this is
especially true when planning for natural disasters. The fact that cities within Piute
County have experienced, for example, flooding in the past means flooding can occur in
the future. While over time some of this has been mitigated for the low frequency of
occurrence often results in hazards with little or no mitigation. Table 2 provides a brief
history of Piute County natural disasters. This table includes only sizable events found
during our research, and may not represent the total history.

Table 2: Piute County Natural Hazard History

Hazards Date Location Critical Comments
Facility or
Area Impacted

Flood July 7, 1949 Marysvale Extensive flood
damage to
highway in
Marysvale
Canyon.

Flood July 18, 1965 Marysvale U.S. 89
damaged

Flood August 6, 1967 | Kingston Highway 22 Source:
damaged Kingston
Canyon




Hazards Date Location Critical Comments
Facility or
Area Impacted
Flood July 24, 1968 Marysvale Damage to
homes, crops,
and U.S. 89.
Flood 1983 Marysvale Damaged Source:
Presidential roads, bridges, | Kingston,
culverts, and Bullion, and
agricultural Cottonwood
interests. Canyons.
Flood August 22, Kingston Damage to Source:
1997 Canyon roads, Monsoonal
waterlines, and | thunderstorm in
stream channel. | Kingston
Canyon.
Earthquake October 4, 1967 | Marysvale Limited Richter
damage. U.S. Magnitude
89 blocked by | Scale 5.2.
rock slide in
Marysvale
Canyon.
Earthquake November 4, Marysvale Unknown Richter
1974 Magnitude
Scale 3.8
Severe Weather | August 19, Otter Creek No Damage Tornado
1984
Severe Weather | June, 5 1977 Otter Creek 1 death Lightning
Res. Fishing from a
small boat

Development Trends
Approximately 67,015 acres or 14% of the total land area in Piute County is privately
held and outside the incorporated areas is almost entirely vacant. The other 86% is
owned by the state or federal governments and aside from extractive industry is beyond
the reach of development. Since land ownership determines how and where development
proceeds, Figure 1 helps explain Piute County’s development trends.




Figure 1: Land Ownership
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The vast majority of landslides, debris flows and wildfires occur on these public lands
with virtually no impact on development. Of the privately held land, most is not
developable due to a lack of water and county zoning requirements of water access and a
minimum of 5 acres per house. Other limitations include steepness of the terrain, flash
flood plains and accessibility. There is still plenty of infill within town limits that can be
utilized for safe development without developing in unincorporated, sparsely populated,
or hazardous areas. For example, Marysvale (population, 370) has one of the largest
geographic areas within its boundaries in the state. Piute County requires UBC on all
new or proposed buildings. New subdivisions require a grading and drainage plan to
mitigate any flooding, which may occur. Since most of the privately held land is along
the relatively safe and accessible US 89 corridor, development is occurring in this general
area.

Historically, Marysvale and Kimberly further west were mining towns cashing in on the
gold found in the area in the late 19" and early 20™ centuries. Kimberly is now a ghost
town and Marysvale survives on Agriculture, tourism and services. Transportation
development had its beginnings in the original wagon trails, which brought the pioneers
to this area. US 89 follows these original trails and serves as a major historical corridor
in the state running through the county north to south. This corridor is where future
development is likely to happen because of the private lands along this highway. Except
for lands adjacent to the Sevier River and Otter Creek and their tributaries, this corridor is
relatively safe from natural hazards.



1. Earthquake

Table 3: FEMA Hazard Profile for Earthquake in Piute County

Frequency Possible
Severity Catastrophic
Location Ground shaking will be felt throughout the entire county if a large

earthquake were to occur. Surface fault rupture could be expected in
areas of known historic fault movements. Liquefaction is expected in
areas of high to moderate liquefaction potential, which covers a vast
portion of Piute County.

Seasonal Pattern

None

Duration

Actual ground shaking will be under one minute yet after shocks may
occur for weeks after.

Speed of Onset

No warning

Description of Location and Extent

The Six County region’s earthquake threat from the Intermountain Seismic Belt and other
crustal rock strain release areas is high; although there is limited risk to population due to
the large areas of undeveloped lands those living in the region are at an elevated risk.
During historic time the largest recorded earthquake in Piute County has not reached
above 5.2 (Marysvale event) on the Richter magnitude scale, yet geologic investigation
has determined much larger events have happened in the recent geologic past and could
happen in the future. These events are associated with numerous faults, which exhibit
signs of prior movement during the quaternary time period or the last 1.6 million years.
These faults are listed in Table 4 (see Maps 1.1 and 1.2 starting on p.16 of this Annex).

Table 4: Fault Line Movement

NAME MOVEMENT SLIPRATE STRUCTURE
Sevier fault (northern

portion) Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Sevier Valley -

Marysvale - Circleville

area faults Mid to Late Quaternary (<750,000 years) < 0.2 mmlyr Simple
Sevier Valley -

Marysvale - Circleville

area faults Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Tushar Mountains (east

side) fault Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Sevier Valley fault Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Paunsaugunt fault Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Agquarius and Awapa

Plateaus faults Quaternary (<1,600,000 years) < 0.2 mmlyr Simple




HAZUS MH Vulnerability Assessment

HAZUS-MH was used to determine vulnerability to earthquakes in the Six County
planning area. Tables 5-9 are a summary of results from the HAZUS MH model.
Damage and loss estimates are based on a 2500-year event with a magnitude 7.0 running
the soils portion of the model. The complete Piute County HAZUS MH run is available
in Appendix O.

Number of people
Whether an earthquake occurs at night, during the day, or during a commute plays a
significant role in estimating the number of casualties as outlined in Table 5.

Table 5: Casualties

Nighttime —Minor
Nighttime —Major
Nighttime -Fatalities
Daytime —Minor
Daytime —Major
Daytime- Fatalities
Commute —Minor
Commute —Major
Commute-Fatalities

Casualties

OO0 |0|0|O|O|O|Oo

Buildings/Structures

Building Damage by Count -- Building damage is classified by HAZUS in five damage
states: none, slight, moderate, extensive and complete. Table 6 lists the number of
buildings by occupancy, which is estimated to have moderate to complete levels of
damage.

Table 6: Building Damage by Count with Moderate to Complete Damage

Total Cost in
Number of .
Category Structures millions of
dollars **
Residential 0 0
Commercial 0 0
Industrial 0 0
Totals 0* 0**

*Includes all building categories with moderate to complete damage
** Structural, non-structural, content, inventory

Infrastructure Types and Amounts
Table 7 shows which critical facilities will receive damage and how much damage will
result.



Table 7: Critical facilities

Classification | Total Least Complete Functionality
Moderate Damage > > 50% at day 1
Damage >50% | 50%

Hospitals 0 0 0 0

Schools 3 3 0 0

EOCs 0 0 0 0

Police Stations | 1 0 0 1

Fire Stations 0 0 0 0

Debris Removal —Table 8 shows how much debris would be generated by the earthquake
and how many loads it would take to remove the debris, based on 25 tons per load. One
truck can likely haul one load per hour.

A second debris removal issue is landfill space. Fifty thousand tons (50,000) at a weight
to volume ratio of one ton per cubic yard would cover more than ten acres to a depth of
one yard.

Table 8: Debris Generated (thousands of tons)/Loads to Remove Debris

Debris Generated 0

Loads (25 tons per load) | 0

Fire Following --The Great San Francisco Earthquake of 1906 illustrated the hazard a
city could face from fire following an earthquake. Multiple ignitions and broken water
mains conspired to make firefighting nearly impossible. HAZUS uses the estimated
building damages, loss of transportation infrastructure and estimated winds to calculate
the estimated area that would be burned following an earthquake. Table 9 provides
estimates of ignitions, people at risk and the building stock exposed to fires following an
earthquake.

Table 9: Fire Following Event, Population Exposed, and Building Stock Exposed

Ignitions 0

People Displaced 0

Value Exposed (mill. $) |0




2. Floods

Table 10: FEMA Hazard Profile for Floods in Piute County

Frequency Likely
Severity Limited
Location Flooding would occur in and along flood plains.

Seasonal Pattern Piute County’s main flooding threat is from snowmelt runoff during
spring months.

Duration The type of event determines the duration of flooding; flooding due to
summer thunderstorms can last a couple of hours where as flooding due to
spring runoff can last weeks.

Speed of Onset Six to twelve hours.

Description of Location and Extent

Based on the flooding which occurred during the spring of 1983 and 1984 both as a result
of rapid snow melt events, experience would suggest these events would appear to be a
greater hazard than cloudburst storms. Yet serious hazards could result from either
storm. Lands most at risk to flood are adjacent to the Sevier River and Otter Creek and
their tributaries, Pine Creek, City Creek, and Rocky Ford Creek. West Canal runs along
the western boundary of Circleville and could result in a flood if failure occurs.

Description of type

Precipitation in Piute County originates from two major sources. Moisture laden polar
pacific air entering the area from the west or northwest during the winter produces large
general storms, which most often result in heavy snowfall in the upper elevations and
either snowfall or moderate intensity rainfall in the lower elevations.

The second major source of precipitation in the area arises from tropical air masses
entering from the south and southwest out of the Gulf of Mexico during the summer
months. Often wrongly referred to as monsoons these air masses cause high intensity
convective cloudburst storms, which are augmented by the orthographic lifting which
occurs as the air mass passes over neighboring mountains.

Precipitation from these two types of storms can produce flash floods, snowmelt floods,
post wildfire/damaged watershed floods, and severe winter weather.

Note on Vulnerability Assessment

At this time, data was insufficient to conduct a risk analysis for flood events in Piute
County. Flood Insurance Studies were study were applicable to aid in determining risk.
However, the current mapping projects being led by the county and state will result in
better data that will assist in understanding risk. As part of its efforts to mitigate hazards



and protect lives and property from the devastating effects of natural disasters, FEMA
aims to provide individuals, businesses, and communities with information and tools to
work proactively to mitigate hazards and prevent losses resulting from disasters. One of
these tools is the new HAZUS MH flood model. Unfortunately, at the current time this
model does not work well enough to complete loss numbers for each jurisdiction in the
county.

The U.S. Army Corps of Engineers wrote a Flood Hazard Identification Study (see
Appendix N) which is included in the flood mitigation goals found in Annex 8 and
Appendix R of this plan. This study looks predominately at jurisdictions which are
unmapped or mapped as D zones by the National Flood Insurance Program.

Table 11 is the result of a rough estimate of structures at risk to flooding based on survey
results from officials in the area.

Table 11: Structures in Flood Plain

Town Name Households in Flood
Plain/Cost
Circleville 40/3,200,000
Junction No known risk
Kingston 50/4,000,000
Marysvale 40/3,200,000




3. Landslides

Table 12: FEMA Hazard Profile for Landslides in Piute County

Frequency Likely
Severity Negligible
Location Mass wasting in Piute County is located predominately along the canyons

along the Tushar Mountains (see Map 3.1 on p.18 of this Annex).

Seasonal Pattern

Landslides most often occur within Piute County during spring months
with higher than normal amounts of precipitation.

Duration

Several months

Speed of Onset

No warning

Description of Location and Extent

The map “Piute County Landslide Map 3.1” shows the locations of potentially active
landslides, and identifies historical landslides and their locations. Landslides are
generally located in well-defined, localized areas, but when they occur is usually
unpredictable. The impact of a landslide can be countywide.

A large percentage of the landmass within Piute County is historically active landslides.
The same can be stated for the four incorporated towns of Marysvale, Junction, Kingston,

and Circleville.

Tables 13 and 14 show the number of acres and households at risk from landslides. The
extent and cost of damage to roads, railroads, and electric infrastructure are shown in
Tables 15, 16, and 17, respectively.

Table 13: Landslide Acres

County Name | Acres of Historically
Active Active
landslides Landslides

1847 to
Present
Piute None 180,780




Table 14: Structure Loss and Value as a Percentage of Total Acreage.

Piute County Acres of Households

Name Historically Active | Vulnerable to
Landslides 1847 to | Landslide/Cost*
Present

Circleville 443 17/1,275,000

Junction 2,561 29/2,175,000

Kingston 978 17/1,275,000

Marysvale 1251 29/2,175,000

*Includes value of land.

Table 15: Roads

Name Miles Estimated Cost
Local 165.2 398,710,200
Neighborhood/local/Piute

County street

State Route 24 3.2 7,723,200

State Route 25 1.9 4,585,650

State Route 62 g 1,689,450

State Route 153 6.2 14,963,700

US Highway 89 1.6 3,861,600

Table data represents total length of roads, which overlay historically active landslides.

Table 16: Railroads

Railroad

Miles

Estimated Cost

Railroad

8

1,930,800

Table 17: Electric Infrastructure

Name Description Estimated Cost
KV-46 2.9 Miles 138,000
KV-69 1.5 Miles 72,000
KV-230 9.5 Miles 456,000
KV-345 8 Miles 384,000

10




4.  Wildfire Risk

Table 18: FEMA Hazard Profile for Wildfire in Piute County

Frequency Likely
Severity High in the Urban-Wildland Interface.
Location Entire county except cultivated fields.

Seasonal Pattern

Most wildfires affecting Piute County occur during mid to late summer
months (fire season).

Duration

The amount of time needed to contain a wildfire depends on a variety of
uncontrollable variables such as: wind speed, relative humidity, type, and
moisture content of fuel, weather, and topography. Thus containment
time varies for each fire.

Speed of Onset

0 to 6 hours is the minimum amount of time given to homeowners in
order to evacuate.

Description of Location and Extent

The Division of Emergency Services and Homeland Security augmented a statewide
wildfire database to represent wildfire vulnerability into five categories: Extreme, High,
Medium, Low, and Very Low. These ratings cover all of Piute County and are based on
the type and density of vegetation in each area. Additional factors influencing wildland
fires such as weather conditions, wind speed and direction are not considered in this risk

assessment.

A moderate fire risk is located around the cities with the only high fire risk located in the
northwest section of the county. This fire risk is primarily on federally managed land.

See Map 4.1 on p. 19 of this Annex for a visual display of location and severity of
wildfire risk in Piute County. Tables 19-22 show the number of acres and households at
different levels of wildfire risk in Piute County.

Table 19: Acres of Wildfire Risk Categories

County Name Acres of Acres of High | Acres of Acres of
Extreme Moderate Low/Very
Low

Piute None 2,638 191,489 295,296
Table 20: Unincorporated County

County Households in | Households | Households in

Extreme/Cost | in High/Cost | Moderate/Cost
Piute None/0 4/240,000 291/17,460,000
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Table 21: Acres at Risk in Incorporated Piute County*

Town Name Acres of High | Acres of
Moderate
Circleville None 2638
Junction None 3367
Kingston None 1912
Marysvale None 6626

*No Extreme wildfire risk within Piute County

Table 22: Structures in Wildfire Area

Town Name | Households in | Households in | Households in

Extreme/Cost* | High/Cost* Moderate/Cost*
Circleville None/0 None/0 101/6,060,000
Junction None/0 None/0 37/2,220,000
Kingston None/0 None/0 33/1,980,000
Marysvale None/0 None/0 152/9,120,000
*Excludes content value, which would result in an increase of 50% to the
values listed.

Tables 23-25 show extent and cost of wildfire risk to roads, railroads, and electric
infrastructure in Piute County.

Table 23: Roads

Name Miles Estimated Cost
Local 74 178,599,000
Neighborhood/local/Piute

County street

State Route 62 5 60,337,500
State Route 153 1 2,413,500

US Highway 89 4 9,654,000

US Highway Main .9 2,172,150

Table data includes road lengths within areas determined to have an extreme, high, or
moderate risk to wildfire as determined by the Utah Statewide Fire Risk Assessment.

Table 24: Railroads

Railroad Miles Estimated Cost

Railroad 35 8,400,000

12




Table 25: Electric Substations

Name Description Estimated Cost
Circleville 115 KV 10,000,000
Mineral Products 115 KV 10,000,000
Marysvale 115 KV 10,000,000
Dear Trail PacifiCorp/115 KV 10,000,000
KV-46 25.7 Miles 1,239,000
KV-69 15.8 Miles 762,000
KV-230 16.1 Miles 777,000
KV-345 8.4 Miles 405,000

13




5. Problem Soils

Table 25: FEMA Hazard Profile for Problem Soils in Piute County

Frequency Unlikely
Severity None (0% of jurisdiction affected)
Location None

Seasonal Pattern None

Duration Problems associated with soils last for long periods of time.

Speed of Onset More than 24 hour warning time.

Description of Location and Extent
Using best available data, there is no hazard relating to problem soils in Piute County (see
Map 5.1 on p.20 of this Annex).

14



6. Dam Failure

Table 26: FEMA Hazard Profile for Dam Failure in Piute County

Frequency Possible
Severity Limited
Location Would occur downhill from existing dams.

Seasonal Pattern None

Duration Depends on dam and type of break; Could be a wall of water which passes
through in a few hours, or a slower break which could last for weeks.

Speed of Onset 6 to 12 hours.

Description of Location and Extent

Of the dams located in Piute County only four dam are considered a high hazard. A high
hazard is defined as a possibility of life being lost due to dam failure. All dams,
regardless of rating should be monitored. It should be noted, dam safety hazard
classifications are in the event of dam failure and are based upon the consequences of
dam failure. Therefore, the classification of a high hazard dam does not mean that the
dam has a high probability of failure.

The State Division of Water Resources, Dam Safety Section indicates there are four high
hazard dams within Piute County. Although Piute County is small in both area and
population size standards the majority of population lives below and within about thirty
miles of the Otter Creek or Piute Dams both of which are considered high hazard (see
Map 6.1 on p.21 of this Annex). High hazard dams within Piute County are the following
(see Table 27):

Otter Creek

Piute

Upper Beaver Creek

Lower Beaver Creek

Table 27: High Risk Dams

Name Year Type Storage Breach Flow
Completed Acre Feet | cfs

Otter Creek 1897 Earth Fill | 52660 69000

Piute 1938 Earth Fill | 71826 132000

Beaver Creek Upper 1953 Earth Fill | 1401 47000

Beaver Creek Lower 1925 Earth Fill | 231 15000

15
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Problem Soil Map 5.1
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MITIGATION CAPABILITIES OF CERTAIN COUNTY AGENCIES

A. Piute County Emergency Management

1.

Mitigation and Risk Reduction: (including agency's role, capabilities, and
programs that support mitigation actions.)

a.

Coordinate emergency planning and response activities with numerous
county agencies. Planning encompasses preparedness, response,
recovery, and mitigation.

Responsible for everyday operations of the county’s Emergency
Operations Center.

Update and exercise emergency operations and mitigation plans.

Coordinate state sponsored training for county agencies including; law
enforcement, public health, social services, fire departments,
emergency medical services, etc.

Coordinate the county’s Local Emergency Planning Committee.
(meets quarterly)

Coordinate the county’s Tier Two reporting. (hazardous materials)

Public awareness and educational programs via newspapers, radio, and
schools to decrease vulnerability to hazards.

Work with schools and local businesses to help create site-specific
hazard response plans and present in-service education to local
business employees.

Responsible for timely and effective public information releases
during emergency situations.

During a disaster declaration, emergency management has all county
resources at their disposal including manpower, communications, and
equipment.

Have verbal mutual aid agreements with Juab, Millard, Sanpete,

Sevier, and Wayne County Emergency Management Agencies for
necessary resources during a disaster situation.
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I.  With effective planning, training, and exercising, emergency
management can help to mitigate potential hazards within the county.

m. Assist in damage assessment and coordinate with state and federal
agencies for recovery assistance.

Responsibility and authority in the regulating, inspecting, or funding of

projects:

a. Incoordination with the Six County Association of Governments,
assist with applications for federal and state funding such as the

Hazard Mitigation Grant Program.

b. Involved with inspecting hazardous material storage sites and
fulfilling Tier Two reporting requirements.

c. Participate in dam inspections with the Army Corp of Engineers.
Leadership and coordination with other government agencies:
a. Local Agencies: Piute County Emergency Management coordinates

with appropriate local agencies to ensure preparedness, response,
recovery, and mitigation. These agencies include:

Piute County Commissioners, Piute County Road Department, Piute
County Sheriff Department, and various other law enforcement, fire,
communication, and emergency medical agencies.

b. Non-local Agencies: Piute County Emergency Management
coordinates with numerous state and federal agencies. These agencies
include the Utah Division of Emergency Services and Homeland
Security, Utah Highway Patrol, State Health Department, Department
of Transportation, and Federal Emergency Management Agency.

General recommendations/Emergency Management concerns:

a. Provide listings of eligible mitigation projects so counties can be
prepared when funds become available.

b. Warning systems and sirens are outdated and inadequate. At this time,
funding is not available for improvements.

c. Piute County is constantly striving to improve planning and exercise
activities and response capabilities.
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d. County needs to add natural hazard mitigation to the General Plan and
to the zoning and subdivision ordinances. Based on funding, Six
County Planning Staff will work with the county to update the General
Plan and the zoning ordinances to reflect natural hazard mitigation.
Existing zoning requirements for flood plain management need to be
enforced.

B. Piute County Highway Department *

1. Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions)

a. Design bridges, culverts, and overflow sections. The County Highway
Department follows a very detailed list of design standards for all
projects within the county.

b. Continually working with the Utah Department of Transportation
(UDOT) on various projects since the UDOT dispenses federal
funding. While the UDOT provides technical advice concerning
guidelines and standards, they do not provide equipment, materials, or
personnel.

2. Responsibility and authority in the regulating, inspecting or funding of
projects:

a. Responsible for and have authority to regulate and inspect all projects
completed within the county.

b. All projects funded by the state or federal government are designed by
a consulting engineer and meet the usual acceptable federal standards.
Inspection of federal aid projects is the responsibility of the consulting
engineering company and is overseen by the county to ensure
standards are met. Many county projects are designed with in-house
expertise and engineers are consulted if problems arise.

c. All funding in one-way or another comes through the county, whether
it is a certain percentage of the federal aid project or 100% of the
county projects.

3. Leadership and coordination with other government agencies:

a. Local Agencies: The County Highway Department has little interaction
with other county agencies concerning roads and bridges. They do,
however, coordinate with various county agencies concerning right of
way and right of way purchasing. The legal aspect of right of way
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purchasing is overseen by the States Attorney's Office. The land values
are usually developed by the Tax Equalization Office and approved by
the County Commission.

Non-local Agencies: The County Highway Department coordinates
with various State and Federal agencies for technical assistance,
permitting, environmental concerns, archeological sites, and cultural
issues. These agencies include the Utah Department of Transportation,
US Fish and Wildlife, Corp of Engineers, and the Utah Historical
Society.

4. General recommendations/Emergency Management concerns:

a.

Piute County Highway Department should assist local government
with floodplain management and water development permitting.

C. Central Utah Public Health

1.

Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions)

a.

Deal with bona fide health hazards using cause and effect in those
areas for both mitigation and risk reduction. If it is a hazard affecting
any number of persons and within the scope of public health, Central
Utah Public Health (CUPH) will mitigate or exercise risk reduction
through several methods ranging from enforcement of statutes to
immunization programs.

Environmental Health has the knowledge and also access to the State
Health Department for mitigation of incidents with hazardous or toxic
wastes.

Programs include; waste water treatment, water pollution, public
health nursing, immunization programs, solid waste regulation, food
establishment inspections, air quality, and vector control.

Responsibility and authority in the regulating, inspecting or
funding of projects.

a.

CUPH Health is a unit of state government that operates through
agreements or Memorandums of Understanding with the Utah
Department of Health to enforce state public health statutes within the
Six County district. Tax levies provide funding. There are no funding
programs for non-operational programs.
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3.

4.

Leadership and coordination with other government agencies:

a. Local Agencies: Within the scope of public health, CUPH

coordinates with the following local agencies; Piute County
Emergency Management, local law enforcement agencies (Piute
County and county), local school boards, and planning and
zoning agencies.

b. Non-local Agencies: Within the scope of public health, CUPH

coordinates with the following agencies; Utah Department of
Health and state and federal law enforcement agencies.

General recommendations/Emergency Management concerns:

a.

Public Health is normally under funded and understaffed at all levels
of government. Should CUPH be called upon for expertise at a time
of emergency or disaster, it normally does not have instrumentation
for site level determinations of any kind without support from other
agencies.

Public health agencies should be included in equipment storage; e.g.,
FEMA equipment "stored"” and used at public health agencies, rather
than being stored at a warehouse. For example, radio equipment that
belongs to FEMA is based at county emergency management offices;
the same could be done with air sampling equipment or other
instruments/kits etc., which could be used by public health agencies
both for daily work and at a time of emergency or disaster.

D. Piute County Sheriff’s Department

1.

Mitigation and Risk Reduction: (including agency’s role, capabilities, an

o

programs that support mitigation actions.)

a.

Responsible for law enforcement and criminal investigation in
unincorporated areas of the county and in smaller towns that do not
have police departments.

Provide standard law enforcement manpower and equipment.

In disaster situations, provide; warning, rescue assistance, evacuation
assistance, security, traffic control, and information assistance.

Provide public awareness and educational programs. (911 education,
safe kids program, etc.)
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e. Have mutual aid agreements with all surrounding counties and the
Utah State Highway Patrol.

2. Responsibility and authority in the regulating, inspecting, or funding of
projects:

a. None
3. Leadership and coordination with other government agencies:
a. Local Agencies: Within the scope of law enforcement, the Piute
County Sheriff’s Department coordinates with various local agencies.

These agencies include Piute County Emergency Management and
various local police departments.

b. Non-local Agencies: Piute County Sheriff’s Department coordinates
with appropriate state and federal agencies including; Utah Highway
Patrol, Utah Attorney Generals Office, Bureau of Criminal
Identification, Utah Department of Transportation, and Federal
Bureau of Investigation.

4. General recommendations/Emergency Management concerns:

a. None

E. Piute Fire District

1. Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions.)

a. Respond to fires in order to protect lives, limit injuries, and minimize
damage to property and the environment.

b. Respond to accidents in order to provide rescue assistance.

c. Assist Emergency Medical Services in providing emergency
assistance to sick and injured. (first responders)

d. Provide standard firefighting manpower and equipment.
e. Respond to spills and releases of hazardous materials and assist in

mitigating the detrimental human and environmental effects of these
occurrences.
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f. Respond to emergencies resulting from natural occurrences such as
storms, floods, etc., and assist in mitigating the detrimental results of
these occurrences.

g. Provide training for department members that will enable them to
effectively and efficiently carry out their respective duties and
responsibilities.

h. Develop and provide educational programs that promote the
prevention of fires and encourage fire-safe and fire-smart activities.

i. Assist in enforcement of Piute County fire ordinances.
j. Fire investigation.

k. Provide assistance to other jurisdictions, as department resources and
commitments allow. Piute Fire District has mutual aid agreements
with Juab, Millard, Sanpete, Sevier and Wayne Counties.

I. Inspections and preplanning within the fire district to reduce hazards
and aid in fire prevention.

m. Assist with the county’s tier two reporting. (Hazardous materials
storage sites)

n. In disaster situations, provide assistance in warning, rescue,
evacuation, and situation updates.

2. Responsibility and authority in regulating, inspecting, or funding of
projects:

a. None
3. Leadership and coordination with other government agencies:

a. Local Agencies: In efforts to decrease vulnerability to hazards, the
Piute Fire District coordinates with various local agencies. These
agencies include Piute County Emergency Management, Piute County
Sheriff’s Department, Circleville Fire Department, Marysvale Fire
Department, Junction Fire Department, local Public Works, and local
Emergency Medical Services.

b. Non-local Agencies: Utah State Fire Marshal and the Federal
Emergency Management Agency.
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4. General recommendations/Emergency Management concerns:

Our district has seen an increase in number and variety of calls. As first
responders, we have to train and equip our fire departments for various
situations that may arise, such as: vehicle extrication, various types of
hazardous materials, and many other types of responses. Each added type
of response increases the need for equipment and the time our volunteers
need to spend in training. With the recent decrease in population in our
district, volunteer retention and recruitment is also a concern.

a. Seek funding outside of the district for additional equipment that will

improve the effectiveness of our responses as well as increase the
margin of safety for our volunteers.

Explore training options to cover the expanding variety of responses
in our district.

Look into recruitment and retention programs that will work in our
district.

F. Utah State University Extension Service *

1. Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions.)

a.

The Utah State University Extension Service provides practical,
research-based information and educational programs to address
critical issues facing individuals, families, agricultural producers,
business operators, and communities.

County Extension Agents serve as subject-matter experts, educational
planners, adult and youth teachers and community facilitators in
several areas including agriculture and natural resources, horticulture,
family and consumer sciences, 4-H and youth community
development.

Provide planning, designing, implementing, and evaluating of
educational programs for livestock and forage clientele.

Areas of responsibility include beef and dairy cattle, swine, other
livestock, water quality, waste management, and forages.

Provide programming for county citizens in the areas of family
financial management, environmental concerns, housing, health and
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wellness, aging, foods and nutrition, parenting, and human
development.

f. Serve as an information resource in dealing with drought, winter
storms, summer storms etc. in relation to agriculture, environment,
water resources, etc.

g. Assist with damage assessment related to agriculture.

2. Responsibility and authority in regulating, inspecting, or funding of

projects:

a. Authority is at federal level.

3. Leadership and coordination with other government agencies:

a. Local Agencies: Piute County Emergency Management and Central
Utah Public Health.

b. Non-local Agencies: Utah State University, Utah State Health
Department, United States Department of Agriculture, and Farm
Service Agency.

4. General recommendations/Emergency Management concerns:

a. None.

OTHER AGENCY RESOURCES

A. Mitigation and risk reduction:

1. Piute County Social Services: Temporary assistance to needy families,
food stamps, medically needy programs, adult services, homeless
assistance, family planning, etc.

2. Army Corps of Engineers: Water and dam management within the county.
Provide technical expertise, sandbags, and heavy equipment.
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10.

11.

Utah Highway Patrol: Situation and damage assessment; provide
transportation resources for movement of state personnel, supplies, and
equipment to include air and ground reconnaissance; traffic control.

State Fire Marshal: Hazmat route utilization; HAZMAT technical
assistance; situation and damage assessment.

Forestry, Fire & State Lands: Debris removal from recreational facilities;
technical assistance; situation and damage assessment.

Utah Division of Wildlife Resources: Technical assistance; debris removal
from recreational facilities; facility improvements; situation and damage
assessment.

State Radio Communications: Exercise readiness of warning systems and
communication support.

Department of Agriculture: Assists with situation and damage assessment;
coordination with USDA; HAZMAT technical assistance; state land use
program.

Department of Workforce Services: Situation assessment and
administration of disaster unemployment assistance programs.

Human Services: Insure liaison with private relief agencies for disaster
victims.

State Historical Society: Project screening and situation assessment.
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Annex 5 -- Sanpete County

In order to effectively identify and mitigate natural hazards in Sanpete County, a Pre-
Disaster Mitigation Planning Team representing Emergency Management and each
jurisdiction in the county was created. Table 1 names the members of this team. Input
from the team was used in organizing hazard mitigation strategies outlined in Annex 8

and Appendix S of this plan.

Table 8: Sanpete County Pre-Disaster Mitigation Planning Team

Name Representing:
Kevin Holman, Emer. Mgr. Sanpete County
Bruce Blackham, Commissioner Sanpete County
Greg Dettinger, Commissioner Sanpete County
Claudia Jarrett, Commissioner Sanpete County
Darwin Jensen, Mayor Centerfield
Morris Casperson, Mayor Ephraim
Don Worley, Mayor Fairview
Shawn Crane, Mayor Fayette
Scott Collard, Mayor Fountain Green
Scott Hermansen, Mayor Gunnison
Kim Anderson, Mayor Manti
Doug Bjerregaard, Mayor Mayfield
L. Scott Robertson, Mayor Moroni
Chesley Christensen, Mayor Mt. Pleasant
John Thomas, Mayor Spring City
Steven Thomas, Mayor Sterling
Byron Davis, Mayor Wales
Fred Johnson FFSL
Emery Polelonema SCAOG
Edwin Benson SCAOG

Past Hazard Events in Sanpete County

Understanding the past is often the key to discovering what the future holds. This is
especially true when planning for natural disasters. The fact that cities within Sanpete
County have experienced, for example, flooding in the past means flooding can occur in
the future. While over time some of this has been mitigated, the low frequency of
occurrence often results in hazards with little or no mitigation. Table 2 provides a brief

history of Sanpete County natural disasters. This table includes only sizable events found
during our research, and may not represent the total history.




Table 2: Sanpete County Natural Hazard History

Hazards Date Location Critical Comments
Facility or
Area Impacted

Flood July 24, 1946 Mount Pleasant | Devastated city | $500,000 in
damaging damage. Flood
homes, originated from
businesses, Mount Pleasant
railroad tracks, | Canyon.
water lines,
livestock, and
streets

Flood August 7, 1952 | Mount Pleasant | Irrigation $10,000 dollars
systems and in damage.
farmlands Flooding from

Birch Creek
and North
Creek

Flood July 30, 1956 Manti Farms, Willow Creek
irrigation
canals, and
roads.

Flood August 5, 1961 | Fountain Green | Farmlands, $31,000 in
crops, and fish | damage. Flood
hatchery. from Tidds and

Log Canyons

Flood July 17-19, Ephraim Damage to Willow Creek

1965 roads, canals,
and a flood
control dam.
Flood July 31, 1965 Mount Roads and $10,000 in
Pleasant/Wales/ | culinary water | damage.
Spring City system Pleasant Creek
and Twin
Creek.




Hazards Date Location Critical Comments
Facility or
Area Impacted

Flood 1983 Centerfield, All sectors Source Twelve-

Presidential Ephraim, impacted by mile,

Fairview, event loss to Cottonwood,
Fountain road, culverts, | Creeks, Pole
Green, agriculture, Gamit, and Log
Gunnison, sewer, Canyons,
Manti, infrastructure, Peacock
Mayfield, flood controls, | springs, San
Moroni, Mount | etc. Pitch River.
Pleasant, Public road
Sterling, and damage
Spring City. amounted to
$650,000.

Flood 1984 County wide All sectors Public

Presidential impacted by assistance totals
event loss to $1,382,136.
road, culverts,
agriculture,
sewer,
infrastructure,
flood controls,
etc.

Flood July 22, 1998 Spring City Damage to $2.5 million
road, bridges, est. damage
water supply, from Canal and
diversion Oak Creeks.
structures, and
12 homes.

Flood 2002-2003 Clarion, Lone Damage to Two years ina

Cedar Road structures and row.
road.
Earthquake March 22, 1876 | Moroni Unknown Richter
Magnitude
Scale 5.0 with
Aftershocks.
Earthquake November 23, | Manti Unknown Richter
1904 Magnitude
Scale 3.7 with
Aftershocks.
Earthquake November 25, | Manti Unknown Richter
1904 Magnitude
Scale 3.7




Hazards Date Location Critical Comments
Facility or
Area Impacted
Earthquake June 4, 1942 Moroni Unknown Richter
Magnitude
Scale 4.3
Earthquake November 4, Manti Unknown Richter
1948 Magnitude
Scale 4.3
Earthquake April 16, 1961 | Ephraim Limited Richter
damage Magnitude
Scale 5.0 with
Aftershocks.
Earthquake January 16, Fayette Unknown Richter
1968 Magnitude
Scale 3.5 with
Aftershocks.
Severe Weather | August 25, Manti/Ephraim | Crop damage Heavy rain,
1963 hail, and wind
damage.
Severe Weather | June 16, 1955 Fayette Roof, tree, and | Tornado
crop damage $5,000 in
damage
Severe Weather | June 16, 1955 Fayette No Damage Tornado
Severe Weather | August 28, Gunnison Broken Tornado $2,000
1964 windows, in damage
chicken coop
destroyed, and
two
automobiles
damaged
Severe Weather | August 15, Manti Broken fence Tornado
1984
Severe Weather | May 24, 2000 | Gunnison Minor damage | Tornado FO
Severe Weather | August 8, 2001 | Fairview No Damage Tornado
Severe Weather | September 8, Centerfield No Damage Tornado FO
2002
Severe Weather | September 8, Manti Large amount | Tornado F2
2002 of damage to (see Picture 1
homes, trees, below table)
and estimated
automobiles. damage
$2,000,000.
Severe Weather | August 25, Manti 1 death Lightning
1956 Bailing straw




Hazards Date Location Critical Comments
Facility or
Area Impacted
Severe Weather | August, 1957 Mount Pleasant | 1 death Lightning
Herding sheep
Severe Weather | June 1, 1963 Indianola 1 death Herding sheep

(Source: History of Sanpete County, Utah State Historical Society.)

Picture 1, September 8, 2002--Manti, Utah

Development Trends

Approximately 727,057 acres or 53% of the total land area in Sanpete County is privately
held and outside the incorporated areas is almost entirely vacant. The other 47% is
owned by the state or federal governments and aside from extractive industry is beyond
the reach of development. Since land ownership determines how and where development
proceeds, Figure 1 helps explain Sanpete County’s development trends.




Figure 1: Land Ownership

Sanpete
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The vast majority of landslides, debris flows and wildfires occur on these public lands
with virtually no impact on development. Of the privately held land, most is not
developable due to a lack of water and county zoning requirements of water access and a
minimum of 5 acres per house. Other limitations include steepness of the terrain, flash
flood plains and accessibility. There is still plenty of infill within city limits that can be
utilized for safe development without developing in unincorporated, sparsely populated,
or hazardous areas. Sanpete County requires UBC on all new or proposed buildings.
New subdivisions require a grading and drainage plan to mitigate any flooding, which
may occur. Since most of the privately held land is along the relatively safe US 89
corridor, development is occurring in this general area. The railroad spur from Juab
County will go through Sanpete County as it is routed into Sevier County. This will be a
major development adjacent to Gunnison and Fayette when it is completed.

Historically and today, agriculture plays a huge part in the economy of Sanpete County.
Transportation development had its beginnings in the original wagon trails, which
brought the pioneers to this area. Later roads and US 89 followed this north-south route,
which is an important historical corridor in the state and nation. This corridor is where
future development is likely to happen because of the private lands along this major
highway. Except for lands adjacent to the San Pitch and Sevier Rivers and their
tributaries, this corridor is relatively safe from natural hazards.



1. Earthquake

Table 3: FEMA Hazard Profile for Earthquake in Sanpete County

Frequency Possible
Severity Catastrophic
Location Ground shaking will be felt throughout the entire county if a large

earthquake were to occur. Surface fault rupture could be expected in
areas of known historic fault movements. Liquefaction is expected in
areas of high to moderate liquefaction potential, which covers a vast
portion of Sanpete County.

Seasonal Pattern None

Duration Actual ground shaking will be under one minute yet after shocks may
occur for weeks after.
Speed of Onset No warning

Description of Location and Extent

The Six County region’s earthquake threat from the Intermountain Seismic Belt and other
crustal rock strain release areas is high; although there is limited risk to population due to
the large areas of undeveloped lands those living in the region are at an elevated risk.
During historic time the largest recorded earthquake in Sanpete County has not reached
above 5.0 on the Richter magnitude scale, yet geologic investigation has determined
much larger events have happened in the recent geologic past and could happen in the
future. These events are associated with numerous faults, which exhibit signs of prior
movement during the quaternary time period or the last 1.6 million years: These faults
are listed in Table 4 (see Maps 1.1 and 1.2 starting on p.23 of this Annex).

Table 4: Fault Line Movement

NAME MOVEMENT SLIPRATE STRUCTURE
Wasatch fault zone -

Levan section Latest Quaternary (<15,000 years) < 0.2 mmlyr Sectioned
Wasatch fault zone -

Fayette section Latest Quaternary (<15,000 years) < 0.2 mm/yr Sectioned
Wasatch fault zone -

Fayette section Mid to Late Quaternary (<750,000 years) < 0.2 mmlyr Sectioned
Gooseberry graben Mid to Late Quaternary (<750,000 years) < 0.2 mmlyr Simple
Gunnison fault Latest Quaternary (<15,000 years) < 0.2 mmlyr Simple
Gunnison fault Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Japanese and Cal

Valleys faults Mid to Late Quaternary (<750,000 years) < 0.2 mmlyr Simple
Japanese and Cal

Valleys faults Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Valley Mountains

monocline Quaternary (<1,600,000 years) NA Suspected




NAME MOVEMENT SLIPRATE STRUCTURE
Wasatch monocline Quaternary (<1,600,000 years) NA Suspected
White Mountain area

faults Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Snow Lake graben Latest Quaternary (<15,000 years) < 0.2 mmlyr Simple
Joes Valley fault zone

west fault Latest Quaternary (<15,000 years) 0.2 - 1 mm/yr Simple
Joes Valley fault zone

west fault Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Joes Valley fault zone

intragraben faults Latest Quaternary (<15,000 years) < 0.2 mmlyr Simple

HAZUS MH Vulnerability Assessment

HAZUS-MH was used to determine vulnerability to earthquakes in the Six County
planning area. Tables 5-9 are a summary of results from the HAZUS MH model.
Damage and loss estimates are based on a 2500-year event with a magnitude 7.0 running
the soils portion of the model. The complete Sanpete County HAZUS MH run is
available in Appendix O.

Number of people
Whether an earthquake occurs at night, during the day, or during a commute plays a
significant role in estimating the number of casualties as outlined in Table 5.

Table 5: Casualties

Nighttime —Minor 143
Nighttime —Major 3
Nighttime -Fatalities 7
Daytime —Minor 140
Casualties Daytime —Major 5
Daytime- Fatalities 9
Commute —Minor 128
Commute —Major 4
Commute-Fatalities 8

Buildings/Structures

Building Damage by Count -- Building damage is classified by HAZUS in five damage
states: none, slight, moderate, extensive and complete. Table 6 lists the number of
buildings by occupancy, which is estimated to have moderate to complete levels of
damage.




Table 6: Building Damage by Count with Moderate to Complete Damage

Total Cost in
Number of .
Category Structures millions of
dollars **
Residential 558 125.59
Commercial 18 19.44
Industrial 5 8.76
Totals 2911* 167.39*%*

*Includes all building categories with moderate to complete damage
** Structural, non-structural, content, inventory

Infrastructure Types and Amounts
Table 7 shows which critical facilities will receive damage and how much damage will
result.

Table 7: Critical facilities

Classification | Total Least Complete Functionality
Moderate Damage > > 50% at day 1
Damage >50% | 50%

Hospitals 2 2 0 0

Schools 13 0 0 0

EOCs 0 0 0 0

Police Stations | 5 0 0 0

Fire Stations 1 0 0 1

Debris Removal —Table 8 shows how much debris would be generated by the earthquake
and how many loads it would take to remove the debris, based on 25 tons per load. One
truck can likely haul one load per hour. A second debris removal issue is landfill space.
Fifty thousand tons (50,000) at a weight to volume ratio of one ton per cubic yard would
cover more than ten acres to a depth of three feet.

Table 8: Debris Generated (thousands of tons)/Loads to Remove Debris

Debris Generated 110

Loads (25 tons per load) | 4,400

Fire Following --The Great San Francisco Earthquake of 1906 illustrated the hazard a
city could face from fire following an earthquake. Multiple ignitions and broken water
mains conspired to make firefighting nearly impossible. HAZUS uses the estimated
building damages, loss of transportation infrastructure and estimated winds to calculate
the estimated area that would be burned following an earthquake. Table 9 provides
estimates of ignitions, people at risk and the building stock exposed to fires following an
earthquake.




Table 9: Fire Following Event, Population Exposed, and Building Stock Exposed
Ignitions 1

People Displaced 0
Value Exposed (mill.$) |0
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2. Floods

Table 10: FEMA Hazard Profile for Floods in Sanpete County

Frequency Likely
Severity Limited
Location Flooding would occur in and along flood plains.

Seasonal Pattern Sanpete County’s main flooding threat is from flash floods from heavy
monsoonal rains.

Duration The type of event determines the duration of flooding; flooding due to
summer thunderstorms can last a couple of hours where as flooding due to
spring runoff can last weeks.

Speed of Onset Six to twelve hours.

Description of Location and Extent

The population of Sanpete County is primarily located within the Sanpete Valley, which
is boarded on the east by the Wasatch Plateau and to the west by the San Pitch
Mountains. Thus the Sanpete Valley is topographically low heightening residents risk to
spring snowmelt flooding, coming from high mountain snow pack. Typical western
settlement patterns exist through Sanpete County mean people originally settled along
area water sources at the mouths of mountain canyons. Thus streams running through
population centers and alluvial fan development are quite common.

Incorporated areas within Sanpete County and the streams, which cause flooding
problems, are listed below.

Manti:

Manti Creek (floods on occasion)
Ephraim:

Ephraim Creek (floods on occasion)
Mt. Pleasant:

Pine Creek/Twin Creeks (floods often)
Pleasant Creek (floods on occasion)
Fairview:

Cottonwood Creek (moderate, unless blocked by landslide)
San Pitch River (minor)

Fountain Green:

Log Canyon Creek

Uinta Creek

Gemmett Creek

Gunnison:

San Pitch (Moderate to Major)
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Spring City:

Oak Creek

Canal Creek (floods often)

Sterling:

Six Mile Creek (minor)

Wales:

Wales Canyon Creek (minor)

Mayfield:

1997. Twelve Mile Creek (moderate through The Order, is part of Mayfield) otherwise
minor. Landslides or logjams could aggravate the flood threat.

Centerfield:

1997. No main stream. Sevier and San Pitch River are closest, not threatening.

No serious flood threat, local runoff could be a problem.

Moroni:

1997. San Pitch River (just the corner of town; moderate).

Fayette:

There is a wash (Warm Creek, where a spring is located; minor) (Fayette Creek runs
through the middle of town and is generally dry; small watershed; minor) that comes
through Fayette that has some flood potential. It may not be named. The Sevier River is
nearby but generally poses no flood threat to Fayette.

History

The floods of 1983 and 1984 were especially devastating for Sanpete County residents.
Total economic loss to cities and the county exceeded $1 million in 1983 and nearly
$500,000 in 1984. Floodwaters from these events destroyed many bridges, culverts,
water lines, and sewer lines with in Sanpete County.

Spring City

Historic Spring City has faced floods since its earliest times, but the *“old timers” describe
floods of their memories back to 1934, when a severe snowmelt flood inundated Spring
City for about two weeks. Another snowmelt flood struck the city in 1952 and again in
1983. A flash flood on Canal Creek just two years ago destroyed a county bridge.
Numerous landslides formed above both Canal Creek and Oak Creek in 1983 and
continue to threaten Spring City.

THE FLASH FLOODS OF JULY 22 - 27, 1998:

Monsoonal storms concentrated on Sanpete County, Utah, from July 22 through July 27,
1998, producing flash flooding that resulted in an estimated $2.5 million in damages at
historic Spring City (pop. 900; additional affected county pop. 200). Evacuations were
implemented for both main events. The flood of July 22 began on Canal Creek at about
5:00 p.m. and began to subside at about 10:00 p.m. The flood of July 27 occurred on both
Canal and Oak Creeks about 7:00 p.m. and lasted into the morning hours. Long-time
residents indicate that this was the greatest flooding experienced to-date by the
community. Two main flood events occurred five days apart, with numerous lesser but
frightening intervening events. For example, on July 24, a storm settled again into the
Canal Creek watershed. It began raining on Horseshoe Mountain about 6:00 p.m. The
city was filling sandbags at 7:00 p.m. and residents of the south end of town were
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evacuated. About 7:30 p.m., residents of the alluvial fan had to “scatter the water” to
different ditches because the water had already risen. Fortunately, the storm passed
rapidly across and damaging flooding was alleviated.

No storm frequencies could be determined for these events because the area lies on the
fringes of both the Salt Lake City and Cedar City Doppler Radar systems. At nearby
Manti, one storm on July 24 dropped 0.81 inches of rain in 45 minutes equaling a 100-
year storm event (State Climatologist data). Still, in contrast, on July 22, only 0.26 inches
of rain was measured in Spring City, when the main Canal Creek Flood occurred; no
figures are available for rainfall in the that watershed. High water marks and stream
gradients allowed for estimates of flash flood surges (possibly not sustained flows),
which reached discharges of about 2,500 cfs on Canal Creek, which flows across the
south side of Spring City, and of 2,400 - 4,000 cfs on Oak Creek, which passes across the
north side of Spring City. The causes of such amazing flows, likely surges, seems to have
been major log jams within each canyon which left “debarked” logs perched 15 feet
above stream banks high in Canal Creek Canyon (Temple Fork). Canal Creek has never
had a stream gage, and, therefore, very little is known about historic discharges there. A
U.S. Geological Survey stream gage at the mouth of Spring City Canyon (Oak Creek),
abandoned in 1992 due to State funding cutbacks, suggests that a 100-year flood should
produce some 400 cfs, which could have been equivalent to the sustained flows.

The floods of July 22" and 27™ on Canal Creek and then on the 27" on Oak Creek were
described in similar terms by local residents as coming in viscous muddy surges that
filled the channel immediately to a depth of four feet, then spread laterally across fields
toward the city. The muddy mix had the consistency of soupy concrete or cake mix.
Moving across the fields, the thick mud tumbled a debris-front of logs and boulders,
stacking frequently to a depth of four or five feet, then shifting to other directions of flow.
Mud depths of 10-12 feet were reported during the forward movement of the flood.
Through this process, the debris flood spread across a width of about 1,000 feet, causing
the emergency evacuation of the south end of town on the 22" (Canal Creek), and then
evacuations of both the south and north ends of town on the 27" (both Canal Creek and
Oak Creek). On the 27™, twelve homes were reported damaged, the cities water supply
system was damaged, losing two of three sources, causing restricted culinary water use
throughout the community. Two county bridges were destroyed by major log jams and
impacts from massive amounts of large boulders and two main diversion structures also
used historically for flood control purposes, a hydro-diversion, and other diversions were
destroyed or damaged. The city lost its only flood control systems on Canal Creek in both
floods, causing a rush to restore flood control before the next storm. The city is repeating,
for the second time in two weeks, spending an average of $25,000 per day for emergency
cleanup and repairs; more monsoonal storms are forecast for the coming week.

At the present time, channel capacities are greatly diminished in both Canal and Oak
Creeks. The historic city of Spring City is presently at much risk and the next monsoonal
storm over the area could cause substantial additional damage to the city. While cities
across the nation make great efforts to protect historic structures, efforts must be made
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here to protect an entire historic community. This requires special considerations at all
levels of government, not only for disaster recover, but also for flood hazard mitigation.

Note on Vulnerability Assessment

At this time, except for the Spring City area, data was insufficient to conduct a full risk
analysis for flood events in Sanpete County. However, the current mapping projects
being led by the county and by the state will result in better data that will assist in
understanding risk. As part of its efforts to mitigate hazards and protect lives and
property from the devastating effects of natural disasters, FEMA aims to provide
individuals, businesses, and communities with information and tools to work proactively
to mitigate hazards and prevent losses resulting from disasters.

The U.S. Army Corps of Engineers wrote a Flood Hazard Identification Study (see
Appendix N) which is included in the flood mitigation goals found in Annex 8 and
Appendix S of this plan. This study looks predominately at jurisdictions which are
unmapped or mapped as D zones by the National Flood Insurance Program.
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3. Landslides

Table 11: FEMA Hazard Profile for Landslides in Sanpete County

Frequency Likely
Severity Moderate
Location Mass wasting in Sanpete County is located predominately along the

Canyon’s east of the Sanpete Valley and in the mountains and foothills
between Fairview and Fountain Green (see map 3.1 on p.25 of this
Annex; No data available south of Spring City in Sanpete County).

Seasonal Pattern

Landslides most often occur within Sanpete County during spring months
with higher than normal amounts of precipitation.

Duration

Several months

Speed of Onset

No warning

Description of Location and Extent

The map “Sanpete County Landslide Map 3.1” shows the locations of potentially active
landslides, and identifies historical landslides and their locations. Landslides are
generally located in well-defined, localized areas, but when they occur is usually
unpredictable. The impact of a landslide can be countywide.

Very little land in Sanpete County is affected by landslides according to the GIS data
layer a composite of landslide maps put together by Kimm M. Harty of the Utah
Geologic and Mineral Survey in 1991. Yet this map exhibits features suggesting the
southern half of Sanpete County has not been mapped. Thus, the results that follow most
likely are low estimates.

Tables 12 and 13 show the number of acres and households at risk from landslides. The
extent and cost of damage to roads and electric infrastructure are shown in Tables 14 and

15, respectively.

Table 12: Acres of Landslides

County Name | Acres of Historically
Active Active
landslides Landslides

1847 to
Present
Sanpete 997 65,398
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Table 13: Structure Loss and Value as a Percentage of Total Acreage

City Name

Acres of
Historically Active
Landslides 1847 to
Present

Households
Vulnerable to
Landslide/Cost*

Fountain
Green

1

1/95,000

*Includes value of land.

Table 14: Roads

Name Miles Estimated Cost
Local 153.3 369,989,550
Neighborhood/local/city

street

State Route 31 4.8 11,584,800
State Route 132 2 482,700

Table 14 data represents total lengths of roads, which overlay historically active

landslides.

Railroads

This vulnerability analysis using best available data found no railroad track at risk in

Sanpete County.

Table 15: Electric Infrastructure

Name Description Estimated Cost
KV-46 Line 3.8 Miles 183,000
KV-138 Line .3 Miles 14,400
KV-345 Line 1.5 Miles 72,000

16




4.  Wildfire Risk

Table 16: FEMA Hazard Profile for Wildfire in Sanpete County

Frequency Likely
Severity High in the Urban-Wildland Interface.
Location Entire county except cultivated grounds.

Seasonal Pattern

Most wildfires affecting Sanpete County occur during mid to late summer
months (fire season).

Duration

The amount of time needed to contain a wildfire depends on a variety of
uncontrollable variables such as: wind speed, relative humidity, type, and
moisture content of fuel, weather, and topography. Thus containment

time varies for each fire.

Speed of Onset 0 to 6 hours is the minimum amount of time given to homeowners in
order to evacuate.

Description of Location and Extent

The Division of Emergency Services and Homeland Security augmented a statewide
wildfire database to represent wildfire vulnerability into five categories: Extreme, High,
Medium, Low, and Very Low. These ratings cover all of Sanpete County and are based
on the type and density of vegetation in each area. Additional factors influencing
wildland fires such as weather conditions, wind speed and direction are not considered in
this risk assessment.

Wildfire Risk per the GIS data details an area of high wildfire risk along the north east
boundary of Manti City. The North Sanpete Fire Council gave additional input on
wildfire risk in Sanpete County. This council came together because of a high wildfire
risk in the subdivisions of Hideaway Valley, Blackhawk Estates, Indian Ridge, Panorama
Woods, Fairview Ranchos, and Indianola. The Council produced the North Sanpete
County Regional Fire Plan for the wildland/urban interface. This document containing a
detailed look at risk as well as mitigation can be found in Appendix F.

See Map 4.1 on p. 26 of this Annex for a visual display of location and severity of
wildfire risk in Sanpete County. Tables 17-20 show the number of acres and households
at different levels of wildfire risk in Sanpete County.

Table 17: Acres at Risk in Unincorporated County

County Name Acres of Acres of High | Acres of Acres of
Extreme Moderate Low/Very
Low
Sanpete None 25,521 221,920 777,393
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Table 18: Households at Risk in Unincorporated County

County Households in | Households in | Households in
Extreme/Cost | High/Cost Moderate/Cost
Sanpete None/0 197/14,972,000 | 1,710/129,960,000
Table 19: Acres at Risk in Incorporated Sanpete County*
City Name Acres of High | Acres of
Moderate
Centerfield None None
Ephraim None 298
Fairview None None
Fayette None None
Fountain None 1
Green
Gunnison None 203
Manti 128 None
Mayfield None 22
Moroni None 2
Mt. Pleasant None 3
Spring City None None
Sterling None None
Wales None 48

*No Extreme wildfire risk within Sanpete County

Table 20: Structures in Wildfire Area

City Name Households in | Households Households in
Extreme/Cost* | in High/Cost* | Moderate/Cost*

Centerfield None/0 None/0 No known risk

Ephraim None/0 None/0 166/12,616,000

Fairview None/0 None/0 None/0

Fayette None/0 None/0 None/0

Fountain None/0 None/0 None/0

Green

Gunnison None/0 None/0 32/2,432,000

Manti None/0 104/7,904,000 | None/0

Mayfield None/0 None/0 6/456,000

Moroni None/0 None/0 1/76,000

Mt. Pleasant | None/0 None/0 2/152,000

Spring City | None/0 None/0 None/0

Sterling None/0 None/0 None/0

Wales None/0 None/0 21/1,596,000

*Excludes content value, which would result in an increase of 50% to the

values listed.
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Tables 21-23 show extent and cost of wildfire risk to roads, railroads, and electric
infrastructure in Sanpete County.

Table 21: Roads

Name Miles Estimated Cost
Local 1,310 3,161,685,000
Neighborhood/local/city

street

State Route 28 4.8 11,584,800
State Route 29 15 36,202,500
State Route 31 1.6 3,861,600
State Route 132 15 3,620,250
State Route 137 A 241,350

State Route 264 3 724,050

US Highway 89 17.3 41,753,550

Table 21 data includes road lengths within areas determined to have an extreme, high, or
moderate risk to wildfire as determined by the Utah Statewide Fire Risk Assessment.

Table 22: Railroads

Railroad Miles Estimated Cost
Railroad 2 480,000

Table 23: Electric

Name Description Estimated Cost
Moroni Substation 115 KV 10,000,000
Interconnection Point Near Mt. Pleasant TBD
Interconnection Point Near Ephraim TBD

KV-46 Line 22.1 miles 1,068,000
KV-138 Line 1.2 miles 57,000

KV-345 28.6 miles 1,380,000
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5. Problem Soils

Table 24: FEMA Hazard Profile for Problem Soils in Sanpete County

Frequency Likely
Severity Negligible (10-25% of jurisdiction affected)
Location Typically occur at the valley’s boundary with foothills.

Seasonal Pattern None

Duration Problems associated with soils last for long periods of time.

Speed of Onset More than 24 hour warning time.

Description of Location and Extent
The greatest hazard from problem soils is Limestone near Fairview, Ephraim, and Manti
(see Map 5.1 on p.27 of this Annex).
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6. Dam Failure

Table 25: FEMA Hazard Profile for Dam Failure in Sanpete County

Frequency Possible
Severity Limited
Location Would occur downhill from existing dams.

Seasonal Pattern None

Duration Depends on dam and type of break; Could be a wall of water which passes
through in a few hours, or a slower break which could last for weeks.

Speed of Onset 6 to 12 hours.

Description of Location and Extent

Of the dams located in Sanpete County seven dam are considered a high hazard. A high
hazard is defined as a possibility of life being lost due to dam failure. All dams,
regardless of rating should be monitored. It should be noted that dam safety hazard
classifications are based upon the consequences of dam failure. Therefore, the
classification of a high hazard dam does not mean that the dam has a high probability of
failure.

The areas of greatest danger to dam failure are south of Ninemile Dam (near Sterling),
west of Dairy Dam and Palisades Lake Dam (both near Sterling), south of Fairview Lake
Dam (in the mountains east of Fairview), east of Huntington and Rolfson Dams (both in
the mountains east of Fairview), and north of Gunnison Dam (near Gunnison). See Map
6.1 on p.28 of this Annex. High hazard dams within Sanpete County are the following
(see Table 26):

Ninemile

Dairy Dam

Fairview Lake

Palisades Lake

Huntington

Rolfson

Gunnison
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Table 26: High Risk Dams

Name Year Type Storage Breach Flow
Completed Acre Feet | cfs

Dairy Dam 2000 Earth Fill | 167 TBD
Fairview Lake 1869 Earth Fill | 1949 18000
Ninemile 1900 Earth Fill | 3500 57000
Palisades Lake 1899 Earth Fill | 780 8000
Huntington 1949 Earth Fill | 5616 60000
Rolfson 1934 Earth Fill | 900 20000
Gunnison 1889 Earth Fill | 18218 24000
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MITIGATION CAPABILITIES OF CERTAIN COUNTY AGENCIES

A. Sanpete County Emergency Management

1.

Mitigation and Risk Reduction: (including agency's role, capabilities, and
programs that support mitigation actions.)

a.

Coordinate emergency planning and response activities with numerous
county agencies. Planning encompasses preparedness, response,
recovery, and mitigation.

Responsible for everyday operations of the county’s Emergency
Operations Center.

Update and keep Emergency Operations Center at operational
readiness.

Update and exercise emergency operations and mitigation plans.
Coordinate state sponsored training for county agencies including; law
enforcement, public health, social services, fire departments,

emergency medical services, etc.

Coordinate the county’s Local Emergency Planning Committee.
(meets eight times annually)

Coordinate the county’s Tier Two reporting. (hazardous materials)

Public awareness and educational programs via newspapers, radio, and
schools to decrease vulnerability to hazards.

Work with schools and local businesses to help create site-specific
hazard response plans and present in-service education to local
business employees.

Responsible for timely and effective public information releases
during emergency situations.

During a disaster declaration, emergency management has all county

resources at their disposal including manpower, communications, and
equipment.
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I. Have verbal and/or written mutual aid agreements with Juab, Millard,
Piute, Sevier, and Wayne County Emergency Management Agencies
for necessary resources during a disaster situation.

m. With effective planning, training, and exercising, emergency
management can help to mitigate potential hazards within the county.

n. Assist in damage assessment and coordinate with state and federal
agencies for recovery assistance.

Responsibility and authority in the regulating, inspecting, or funding of
projects:

a. Incoordination with the Six County Association of Governments,
assist with applications for federal and state funding such as the
Hazard Mitigation Grant Program.

b. Involved with inspecting hazardous material storage sites and
fulfilling Tier Two reporting requirements.

c. Participate in dam inspections with the Army Corp of Engineers.
Leadership and coordination with other government agencies:
a. Local Agencies: Sanpete County Emergency Management coordinates

with appropriate local agencies to ensure preparedness, response,
recovery, and mitigation. These agencies include:

Sanpete County Commissioners, Sanpete County Road Operations,
Sanpete County Sheriff’s Office, Sanpete County Recorder, Sanpete
County Clerk, Sanpete County Building Inspector Operations, Sanpete
County Auditor, Emergency Medical Service, Sanpete County Fire
Department, Sanpete County Economic Development Office and various
other law enforcement, fire, communication, and emergency medical
agencies.

b. Non-local Agencies: Sanpete County Emergency Management
coordinates with numerous state and federal agencies. These agencies
include the Utah Division of Emergency Services and Homeland
Security, Utah Highway Patrol, State Health Department, Department
of Transportation, Federal Emergency Management Agency, and the
Natural Resources Conservation Service.
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4. General recommendations/Emergency Management concerns:

a. Provide listings of eligible mitigation projects so counties can be
prepared when funds become available.

b. Sanpete County is constantly striving to improve planning and
exercise activities and response capabilities. However, with the county
growing and becoming more industrial, the threat of potential hazards
increases, which increases the need for resources, training, and
awareness.

c. County needs to add natural hazard mitigation to the General Plan and
to the zoning and subdivision ordinances. Based on funding, Six
County Planning Staff will work with the county to update the General
Plan and the zoning ordinances to reflect natural hazard mitigation.
Existing zoning requirements for flood plain management need to be
enforced.

B. Sanpete County Road Operations *

1. Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions)

a. Design bridges, culverts, and overflow sections. The County Road
Operations follows a very detailed list of design standards for all
projects within the county.

b. Continually working with the Department of Transportation on various
projects since the DOT dispenses federal funding. While the DOT
provides technical advice concerning guidelines and standards, they do
not provide equipment, materials, or personnel.

2. Responsibility and authority in the regulating, inspecting or funding of
projects:

a. Responsible for and have authority to regulate and inspect all projects
completed within the county.

b. All projects funded by the state or federal government are designed by
a consulting engineer and meet the usual acceptable federal standards.
Inspection of federal aid projects is the responsibility of the consulting
engineering company and is overseen by the county to ensure
standards are met. Many county projects are designed with in-house
expertise and engineers are consulted if problems arise.
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c. All funding in one-way or another comes through the county, whether
it is a certain percentage of the federal aid project or 100% of the
county projects.

3. Leadership and coordination with other government agencies:

a. Local Agencies: The County Road Operations has little interaction with
other county agencies concerning roads and bridges. They do,
however, coordinate with various county agencies concerning right of
way and right of way purchasing. The legal aspect of right of way
purchasing is overseen by the States Attorney's Office. The land values
are usually developed by the Tax Equalization Office and approved by
the County Commission.

b. Non-local Agencies: The County Road Operations coordinates with
various State and Federal agencies for technical assistance, permitting,
environmental concerns, archeological sites, and cultural issues. These
agencies include the Utah Department of Transportation, US Fish and
Wildlife, Corp of Engineers, and the Utah Historical Society.

4. General recommendations/Emergency Management concerns:

a. Sanpete County Road Operations should assist local government with
floodplain management and water development permitting.

C. Central Utah Public Health

1. Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions)

a. Deal with bona fide health hazards using cause and effect in those
areas for both mitigation and risk reduction. If it is a hazard affecting
any number of persons and within the scope of public health, Central
Utah Public Health (CUPH) will mitigate or exercise risk reduction
through several methods ranging from enforcement of statutes to
immunization programs.

b. Environmental Health has the knowledge and also access to the State
Health Department for mitigation of incidents with hazardous or toxic
wastes.

c. Programs include; waste water treatment, water pollution, public

health nursing, immunization programs, solid waste regulation, food
establishment inspections, air quality, and vector control.
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4.

Responsibility and authority in the regulating, inspecting or
funding of projects.

a.

CUPH Health is a unit of state government that operates through
agreements or Memorandums of Understanding with the Utah
Department of Health to enforce state public health statutes within the
Six County district. Tax levies provide funding. There are no funding
programs for non-operational programs.

Leadership and coordination with other government agencies:

a. Local Agencies: Within the scope of public health, CUPH

coordinates with the following local agencies; Sanpete County
Emergency Management, local law enforcement agencies (city
and county), local school boards, and planning and zoning
agencies.

b. Non-local Agencies: Within the scope of public health, CUPH

coordinates with the following agencies; Utah Department of
Health and state and federal law enforcement agencies.

General recommendations/Emergency Management concerns:

a.

Public Health is normally under funded and understaffed at all levels
of government. Should CUPH be called upon for expertise at a time
of emergency or disaster, it normally does not have instrumentation
for site level determinations of any kind without support from other
agencies.

Public health agencies should be included in equipment storage; e.g.,
FEMA equipment "stored" and used at public health agencies, rather
than being stored at a warehouse. For example, radio equipment that
belongs to FEMA is based at county emergency management offices;
the same could be done with air sampling equipment or other
instruments/kits etc., which could be used by public health agencies
both for daily work and at a time of emergency or disaster.

D. Sanpete County Sheriff’s Office

1.

Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions.)

a. Responsible for law enforcement and criminal investigation in

unincorporated areas of the county and in smaller towns that do not
have police departments.
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Provide standard law enforcement manpower and equipment.

In disaster situations, provide; warning, rescue assistance, evacuation
assistance, security, traffic control, and information assistance.

Provide public awareness and educational programs. (911 education,
safe kids program, etc.)

Have mutual aid agreements with all surrounding counties and the
Utah State Highway Patrol.

Responsibility and authority in the regulating, inspecting, or funding of
projects:

a. None

Leadership and coordination with other government agencies:

a.

Local Agencies: Within the scope of law enforcement, the Sanpete
County Sheriff’s Office coordinates with various local agencies.
These agencies include Sanpete County Emergency Management and
various local police departments.

Non-local Agencies: Sanpete County Sheriff’s Office coordinates with
appropriate state and federal agencies including; Utah Highway
Patrol, Utah Attorney Generals Office, Bureau of Criminal
Identification, Utah Department of Transportation, and Federal
Bureau of Investigation.

General recommendations/Emergency Management concerns:

a.

None

E. Sanpete Fire District

1.

Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions.)

a.

b.

Respond to fires in order to protect lives, limit injuries, and minimize
damage to property and the environment.

Respond to accidents in order to provide rescue assistance.
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c. Assist Emergency Medical Services in providing emergency
assistance to sick and injured. (first responders)

d. Provide standard firefighting manpower and equipment.
e. Respond to spills and releases of hazardous materials and assist in

mitigating the detrimental human and environmental effects of these
occurrences.

f. Respond to emergencies resulting from natural occurrences such as
storms, floods, etc., and assist in mitigating the detrimental results of
these occurrences.

g. Provide training for department members that will enable them to
effectively and efficiently carry out their respective duties and
responsibilities.

h. Develop and provide educational programs that promote the
prevention of fires and encourage fire-safe and fire-smart activities.

i. Assist in enforcement of city fire ordinances.

j. Fire investigation.

k. Provide assistance to other jurisdictions, as department resources and
commitments allow. Sanpete Fire District has mutual aid agreements

with Juab, Millard, Piute, Sevier and Wayne Counties.

I.  Inspections and preplanning within the fire district to reduce hazards
and aid in fire prevention.

m. Assist with the county’s tier two reporting. (Hazardous materials
storage sites)

n. In disaster situations, provide assistance in warning, rescue,
evacuation, and situation updates.

Responsibility and authority in regulating, inspecting, or funding of
projects:

a. None
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3.

Leadership and coordination with other government agencies:

a. Local Agencies: In efforts to decrease vulnerability to hazards, the
Sanpete Fire District coordinates with various local agencies. These
agencies include Sanpete County Emergency Management,

Mt Pleasant Police Department, Moroni Police Department, Sanpete

County Sheriff’s Office, Mt Pleasant Fire Department, Manti Fire

Department, Ephraim Fire Department, Gunnison Fire Department, other

local police and fire departments, local Public Works, and local

Emergency Medical Services.

b. Non-local Agencies: Utah State Fire Marshal and the Federal
Emergency Management Agency.

General recommendations/Emergency Management concerns:

Our district has seen an increase in number and variety of calls. As first
responders, we have to train and equip our fire departments for various
situations that may arise, such as: vehicle extrication, various types of
hazardous materials, and many other types of responses. Each added type
of response increases the need for equipment and the time our volunteers
need to spend in training. With the recent decrease in population in our
district, volunteer retention and recruitment is also a concern.

a. Seek funding outside of the district for additional equipment that will
improve the effectiveness of our responses as well as increase the
margin of safety for our volunteers.

b. Explore training options to cover the expanding variety of responses
in our district.

c. Look into recruitment and retention programs that will work in our
district.

F. Utah State University Extension Service *

1.

Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions.)

a. The Utah State University Extension Service provides practical,
research-based information and educational programs to address
critical issues facing individuals, families, agricultural producers,
business operators, and communities.
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b. County Extension Agents serve as subject-matter experts, educational
planners, adult and youth teachers and community facilitators in
several areas including agriculture and natural resources, horticulture,
family and consumer sciences, 4-H and youth community
development.

c. Provide planning, designing, implementing, and evaluating of
educational programs for livestock and forage clientele.

d. Areas of responsibility include beef and dairy cattle, swine, other
livestock, water quality, waste management, and forages.

e. Provide programming for county citizens in the areas of family
financial management, environmental concerns, housing, health and
wellness, aging, foods and nutrition, parenting, and human
development.

f. Serve as an information resource in dealing with drought, winter
storms, summer storms etc. in relation to agriculture, environment,
water resources, etc.

g. Assist with damage assessment related to agriculture.

2. Responsibility and authority in regulating, inspecting, or funding of

projects:

a. Authority is at federal level.

3. Leadership and coordination with other government agencies:

a. Local Agencies: Sanpete County Emergency Management and Central
Utah Public Health.

b. Non-local Agencies: Utah State University, Utah State Health
Department, United States Department of Agriculture, and Farm
Service Agency.

4. General recommendations/Emergency Management concerns:

a. None.
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OTHER AGENCY RESOURCES

A. Mitigation and risk reduction:

10.

11.

Sanpete County Social Services: Temporary assistance to needy families,
food stamps, medically needy programs, adult services, homeless
assistance, family planning, etc.

Army Corps of Engineers: Water and dam management within the county.
Provide technical expertise, sandbags, and heavy equipment.

Utah Highway Patrol: Situation and damage assessment; provide
transportation resources for movement of state personnel, supplies, and
equipment to include air and ground reconnaissance; traffic control.

State Fire Marshal: Hazmat route utilization; HAZMAT technical
assistance; situation and damage assessment.

Forestry, Fire & State Lands: Debris removal from recreational facilities;
technical assistance; situation and damage assessment.

Utah Division of Wildlife Resources: Technical assistance; debris removal
from recreational facilities; facility improvements; situation and damage
assessment.

State Radio Communications: Exercise readiness of warning systems and
communication support.

Department of Agriculture: Assists with situation and damage assessment;
coordination with USDA; HAZMAT technical assistance; state land use
program.

Department of Workforce Services: Situation assessment and
administration of disaster unemployment assistance programs.

Human Services: Insure liaison with private relief agencies for disaster
victims.

State Historical Society: Project screening and situation assessment.
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Annex 6 -- Sevier County

In order to effectively identify and mitigate natural hazards in Sevier County, a Pre-
Disaster Mitigation Planning Team representing Emergency Management and each
jurisdiction in the county was created. Table 1 names the members of this team. Input
from the team was used in organizing hazard mitigation strategies outlined in Annex 8

and Appendix T of this plan.

Table 1: Sevier County Pre-Disaster Mitigation Planning Team

Name

Representing:

Jim Porter, Emer. Mgr.

Sevier County

Doug Peterson, Commissioner

Sevier County

Gary Mason, Commissioner

Sevier County

Ralph Okerlund, Commissioner

Sevier County

Dale Albrecht, Mayor Annabella
Lawrence Mason, Mayor Aurora
Valerie Hopper, Mayor Elsinore

Jake Albrecht, Mayor Glenwood

Robert Owen, Mayor Joseph
Harlow Brown, Mayor Koosharem

Craig Mathie, Mayor Monroe
Linda Mickelsen, Mayor Redmond

Woody Farnsworth, Administrator Richfield
Marilyn Anderson, Mayor Salina
James Freeby, Mayor Sigurd
Terry Heath FFSL

Emery Polelonema SCAOG

Edwin Benson SCAOG

Past Hazard Events in Sevier County

Understanding the past is often the key to discovering what the future hold, this is
especially true when planning for natural disasters. The fact that cities within Sevier
County have experienced, for example, flooding in the past means flooding can occur in
the future. While over time some of this has been mitigated for the low frequency of
occurrence often results in hazards with little or no mitigation. Table 2 provides a brief
history of Sevier County natural disasters. This table includes only sizable events found

during our research, and may not represent the total history.




Table 2: Sevier Natural Hazard History

Hazards Date Location Critical Comments
Facility or
Area
Impacted

Flood July 11-17, Koosharem, Widespread Koosharem

1896 Annabella, Elsinore, | damage inundated.

Joseph, Monroe,
Richfield, Sevier,
and Sigurd.

Flood 1896-1929 Monroe Unknown 13 floods

impacted
Monroe over
33-year
timeframe.

Flood July 31, 1943 | Monroe Homes $80,000 in
farmlands, damage.
crops, and Canyon on
livestock East Mountain

Flood August 5, Monroe Extremely $120,000 in

1943 heavy rains damage city
damage without power
homes, for two weeks
highways,
canals, crops,
city pipelines,
and power
plant.

Flood July 27,1951 | Salina Property and Source was
residential East Canyon.
areas

Flood September 5, | Glenwood/Sigurd Roads, $15,000 plus.

1960 bridges, and Highway 119
property and 24

extensively
damaged

Flood July, 31, 1961 | Richfield U.S. 89 Source:
damaged along | Cottonwood
with irrigation | Canyon
canal

Flood August 11, Richfield Property Source:

1961 damage in Cottonwood
northeast Canyon.
section of city. | Damage

$3,700.




Hazards Date Location Critical Comments
Facility or
Area
Impacted
Flood August 15, Sigurd/Aurora Crops and Anderson
1964 irrigation Wash and Lost
system. Creek, $1,600
Flood August 17, Annabella/Glenwood | Crops, farms, | $38,000 in
1965 roads, and damage
fences.
Flood August 6, Richfield/Central Damage to Source: Flat
1967 homes, farms, | and
and crops. Cottonwood
Canyons.
$30,000 in
damage.
Flood July 24, 1968 | Richfield Damage to
homes
Flood July 30, 1968 | Richfield/Elsinore U.S. 89 Source: Flat
covered with and
debris and Cottonwood
water. Canyons.
Farmlands and
buildings
damaged.
Flood August 8, Richfield Farmlands and | Source:
1968 buildings Cottonwood
Creek.
$2,000+ in
damages.
Flood July 24, 1969 | Redmond/Sigurd Farmlands and
irrigation
canals.
Flood 1983 Monroe, Richfield, Damage in all | Source Sevier
Presidential and Salina sectors. River,

Monroe,
Cottonwood,
and Salina
Creek.




Hazards Date Location Critical Comments
Facility or
Area
Impacted
Flood 1984 County wide All sectors Public
Presidential impacted by assistance
event loss to totals
road, culverts, | $185,545
agriculture, (1984 dollars)
sewer,
infrastructure,
flood controls,
etc.
Earthquake November 13, | Richfield Considerable | Richter
1901 damage to city | Magnitude
of Richfield. Scale 6.5 with
Numerous
Aftershocks.
Earthquake January 10 & | Elsinore Limited Richter
12,1910 damage. Magnitude
Scale 5.0 with
Several
Aftershocks.
Earthquake September 29, | Elsinore Considerable | Richter
1921 damage within | Magnitude
the region. Scale 6.3 with
Damaged Several
Monroe City | Aftershocks
Hall. (see Picture 1
below table).
Earthquake September 30, | Elsinore Considerable | Richter
1921 damage within | Magnitude
the region Scale 5.7 with
damaged Several
Monroe City | Aftershocks
Hall. (see Picture 1
below table).
Earthquake October 1, Elsinore Considerable | Richter
1921 damage within | Magnitude
the region. Scale 6.0 with
Damaged Several
Monroe City | Aftershocks
Hall. (see Picture 1
below table).




Hazards Date Location Critical Comments
Facility or
Area
Impacted
Earthquake October 27, Elsinore Limited Richter
1921 damage. Magnitude
Scale 4.3 with
Several
Aftershocks.
Earthquake November 18, | Glenwood Richter
1945 Magnitude
Scale 5.0
Earthquake October 4, Sevier-Piute Limited Richter
1967 Boundary near damage. U.S. | Magnitude
Marysvale 89 blocked by | Scale 5.2
rock slide in
Marysvale
Canyon.
Earthquake January 3, Richfield Cracked walls | Richter
1972 and ceilings Magnitude
and broke Scale 4.4
dishes and
light fixtures.
Earthquake June 2, 1972 | Monroe Richter
Magnitude
Scale 4.0
Severe August 7, Salina Damage to Tornado
Weather 1957 turkey farm
roof, uprooted
trees, downed
power lines,
and telephone
lines
Severe April 18, Annabella Home damage | Tornado
Weather 1970
Wildfire 1997 Flat Fire 5,505 Acres

(Source: History of Sevier County, Utah State Historical Society.)




Photo courtesy of R. Gordon Christensen

Picture 1: Elsinore Earthquake, 1921

Development Trends

Approximately 294,902 acres or 22% of the total land area in Sevier County is privately
held and outside the incorporated areas is mostly vacant. The other 78% is owned by the
state or federal governments and aside from extractive industry is beyond the reach of
development. Since land ownership determines how and where development proceeds,
Figure 1 helps explain Sevier County’s development trends.



Figure 1. Sevier Land Ownership
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The vast majority of landslides, debris flows and wildfires occur on these public lands
with virtually no impact on development. Of the privately held land, most is not
developable due to a lack of water and county zoning requirements of water access and a
minimum of 40 acres per house in much of the county. Other limitations to development
include steepness of the terrain, flash flood plains and accessibility. There is still plenty
of infill within city limits that can be utilized for safe development without developing in
unincorporated, sparsely populated, or hazardous areas. Sevier County requires UBC on
all new or proposed buildings. New subdivisions require a grading and drainage plan to
mitigate any flooding, which may occur. Since most of the privately held land is along
the relatively safe 1-70 corridor from Salina to Joseph, development is occurring in this
general area. Currently, a rail road spur is being considered for development in the
county adjacent to the town of Redmond and Salina City. A power plant south of Sigurd
is also in planning and feasibility stages of development. A large box retail development
within the Richfield’s jurisdiction is in its final phase of completion. These projects are
construed as large and major developments within the county.

Historically and today, agriculture plays a huge part in the economy of the county. As
the largest city in the region and due to its central location, Richfield (pop. 7,020) plays
host to several state and federal agencies. Situated along I-70 and US 89, Richfield has
seen most of the county’s recent growth. Transportation development had its beginnings
in the original wagon trails, which brought the pioneers to this area. Later roads and US
89 followed this north-south route. 1-70 partially follows this corridor in the populated
areas of the county, but essentially runs east to west on the fringes. This corridor is
where future development is likely to happen because of the private lands along this
major transportation artery. Except for lands adjacent to the Sevier River and its
tributaries, this corridor is relatively safe from natural hazards.



1. Earthquake

Table 3: FEMA Hazard Profile for Earthquake in Sevier County

Frequency Possible
Severity Catastrophic
Location Ground shaking will be felt throughout the entire county if a large

earthquake were to occur. Surface fault rupture could be expected in
areas of known historic fault movements. Liquefaction is expected in
areas of high to moderate liquefaction potential, which covers a vast

portion of the Sevier Valley.

Seasonal Pattern

None

Duration

Actual ground shaking will be under one minute yet after shocks may

occur for weeks after.

Speed of Onset

No warning

Description of Location and Extent
The Six County region’s earthquake threat from the Intermountain Seismic Belt and other
crustal rock strain release areas is high; although there is limited risk to population due to
the large areas of undeveloped lands those living in the region are at an elevated risk.
During historic time the largest recorded earthquake in Sevier County has reached 6.7 on
the Richter magnitude scale. Several large events have occurred in the recent past in the
5.5 to 6.3-magnitude range. These events are associated with numerous faults, which
exhibit signs of prior movement during the quaternary time period or the last 1.6 million
years. These faults are listed in Table 4 (see Maps 1.1 and 1.2 starting on p.22 of this

Annex).

Table 4: Fault Lines Movement

NAME MOVEMENT SLIPRATE STRUCTURE
Sevier fault (northern

portion) Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Maple Grove faults Latest Quaternary (<15,000 years) < 0.2 mm/yr Simple
Maple Grove faults Late Quaternary (<130,000 years) < 0.2 mm/yr Simple
Japanese and Cal

Valleys faults Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Valley Mountains

monocline Quaternary (<1,600,000 years) NA Suspected
Wasatch monocline Quaternary (<1,600,000 years) NA Suspected
White Mountain area

faults Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Southern Joes Valley

fault zone Mid to Late Quaternary (<750,000 years) < 0.2 mmlyr Simple
Southern Joes Valley

fault zone Quaternary (<1,600,000 years) < 0.2 mm/yr Simple




NAME MOVEMENT SLIPRATE STRUCTURE
Joseph Flats area faults

and syncline Late Quaternary (<130,000 years) < 0.2 mm/yr Suspected
Joseph Flats area faults

and syncline Mid to Late Quaternary (<750,000 years) < 0.2 mm/yr Suspected
Elsinore fault (fold) Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Red Canyon fault scarps | Latest Quaternary (<15,000 years) < 0.2 mmfyr Simple
Annabella graben Latest Quaternary (<15,000 years) < 0.2 mmlyr Simple
Annabella graben Mid to Late Quaternary (<750,000 years) < 0.2 mmfyr Simple
Dry Wash fault and

syncline Mid to Late Quaternary (<750,000 years) < 0.2 mmlyr Simple
Dry Wash fault and

syncline Quaternary (<1,600,000 years) < 0.2 mmiyr Simple
Koosharem fault Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Thousand Lake fault Quaternary (<1,600,000 years) < 0.2 mm/yr Simple

HAZUS MH Vulnerability Assessment

HAZUS-MH was used to determine vulnerability to earthquakes in the Six County
planning area. Tables 5-9 are a summary of results from the HAZUS MH model.
Damage and loss estimates are based on a 2500-year event with a magnitude 7.0 running
the soils portion of the model. The complete Sevier County HAZUS MH run is available
in Appendix O.

Number of people
Whether an earthquake occurs at night, during the day, or during a commute plays a
significant role in estimating the number of casualties as outlined in Table 5.

Table 5: Casualties

Nighttime —Minor 119
Nighttime —Major 3
Nighttime -Fatalities 5
Daytime —Minor 135
Casualties Daytime —Major 5
Daytime- Fatalities 9
Commute —Minor 115
Commute —Major 4
Commute-Fatalities 7

Buildings/Structures

Building Damage by Count -- Building damage is classified by HAZUS in five damage
states: none, slight, moderate, extensive and complete. Table 6 lists the number of
buildings by occupancy, which is estimated to have moderate to complete levels of
damage.



Table 6: Building Damage by Count with Moderate to Complete Damage

Total Cost in
Number of .
Category Structures millions of
dollars **
Residential 490 118.04
Commercial 35 30.25
Industrial 4 6.37
Totals 2,815* 158.59**

*Includes all building categories with moderate to complete damage
** Structural, non-structural, content, inventory

Infrastructure Types and Amounts
Table 7 shows which critical facilities will receive damage and how much damage will
result.

Table 7: Critical facilities

Classification | Total Least Complete Functionality
Moderate Damage > > 50% at day 1
Damage >50% | 50%

Hospitals 1 0 0 1

Schools 17 0 0 0

EOCs 0 0 0 0

Police Stations | 3 0 0 0

Fire Stations 2 0 0 0

Debris Removal —Table 8 shows how much debris would be generated by the earthquake
and how many loads it would take to remove the debris, based on 25 tons per load. One
truck can likely haul one load per hour. A second debris removal issue is landfill space.
Fifty thousand tons (50,000) at a weight to volume ratio of one ton per cubic yard would
cover more than ten acres to a depth of three feet.

Table 8: Debris Generated (thousands of tons)/Loads to Remove Debris

Debris Generated 102

Loads (25 tons per load) | 4,080

Fire Following --The Great San Francisco Earthquake of 1906 illustrated the hazard a
city could face from fire following an earthquake. Multiple ignitions and broken water
mains conspired to make firefighting nearly impossible. HAZUS uses the estimated
building damages, loss of transportation infrastructure and estimated winds to calculate
the estimated area that would be burned following an earthquake. Table 9 provides
estimates of ignitions, people at risk and the building stock exposed to fires following an
earthquake.
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Table 9: Fire Following Event, Population Exposed, and Building Stock Exposed
Ignitions 2

People Displaced 0
Value Exposed (thous. $) | 23

11



2. Floods

Table 10: FEMA Hazard Profile for Floods in Sevier County

Frequency Likely
Severity Limited
Location Flooding would occur in and along flood plains.

Seasonal Pattern Sevier County’s main flooding threat is from snowmelt runoff during
spring months.

Duration The type of event determines the duration of flooding; flooding due to
summer thunderstorms can last a couple of hours where as flooding due to
spring runoff can last weeks.

Speed of Onset Six to twelve hours.

Description of Location and Extent

Based on the flooding which occurred during the spring of 1983 and 1984 both as a result
of rapid snow melt events, experience would suggest these events would appear to be a
greater hazard than cloudburst storms. Yet serious hazards could result from either
storm. Sevier County is vulnerable to flooding from the Sevier River and its tributaries,
Peterson Creek, Cottonwood Creek, and Monroe Creek. In addition to the natural stream
channels a plethora of canals have been constructed for irrigation. As county populations
continue to grow farmlands near the cities are being converted to residential
development. The following canals present a problem for current and future
development: Rocky Ford Canal, Spring Ditch, West View Canal, Richfield Canal,
Venice Canal, and Koosharem Canal. Several canals such as the Richfield Canal cross
alluvial fans. There has been discussion of a debris flow damaging the canal which in
turn could cause damage to homes and the freeway.

Description of type

Precipitation in Sevier County originates from two major sources. Moisture laden polar
pacific air entering the area from the west or northwest during the winter produces large
general storms, which most often result in heavy snowfall in the upper elevations and
either snowfall or moderate intensity rainfall in the lower elevations.

The second major source of precipitation in the area arises from tropical air masses
entering from the south and southwest out of the Gulf of Mexico during the summer
months. Often wrongly referred to as monsoons these air masses cause high intensity
convective cloudburst storms, which are augmented by the orthographic lifting which
occurs as the air mass passes over neighboring mountains.

Precipitation from these two types of storms can produce flash floods, snowmelt floods,
post wildfire/damaged watershed floods, and severe winter weather.

12



Note on Vulnerability Assessment

At this time, data was insufficient to conduct a risk analysis for flood events in Sevier
County. Flood Insurance Studies were study were applicable to aid in determining risk.
However, the current mapping projects being led by the county and state will result in
better data that will assist in understanding risk. As part of its efforts to mitigate hazards
and protect lives and property from the devastating effects of natural disasters, FEMA
aims to provide individuals, businesses, and communities with information and tools to
work proactively to mitigate hazards and prevent losses resulting from disasters. One of
these tools is the new HAZUS MH flood model. Unfortunately at the current time this
model does not work well enough to complete loss numbers for each jurisdiction in the
county.

The U.S. Army Corps of Engineers wrote a Flood Hazard Identification Study (see
Appendix N) which is included in the flood mitigation goals found in Annex 8 and
Appendix T of this plan. This study looks predominately at jurisdictions which are
unmapped or mapped as D zones by the National Flood Insurance Program.
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3. Landslides

Table 11: FEMA Hazard Profile for Landslides in Sevier County

Frequency Likely
Severity Negligible
Location Mass wasting in Sevier County is located predominately along the

canyons east and west of the Sevier Valley (see map 3.1 on p.24 of this
Annex).

Seasonal Pattern

Landslides most often occur within Sevier County during spring months
with higher than normal amounts of precipitation.

Duration

Several months

Speed of Onset

No warning

Description of Location and Extent

The map “Sevier County Landslide Map 3.1” shows the locations of potentially active
landslides, and identifies historical landslides and their locations. Landslides are
generally located in well-defined, localized areas, but when they occur is usually
unpredictable. The impact of a landslide can be countywide.

Several areas in the county are at risk to landslides. The cities of Elsinore, Glenwood,
Monroe, and particularly Richfield have a significant amount of land classified as

historically active.

Tables 12 and 13 show the number of acres and households at risk from landslides. The
extent and cost of damage to roads and electric infrastructure are shown in Tables 14 and

15, respectively.

Table 12: Landslide Acres

County Name Acres of Historically
Active Active
landslides Landslides

1847 to
Present
Sevier 1,394 373,643
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Table 13: Structure Loss and Value as a Percentage of Total Acreage

City Name Acres of Households
Historically Active | Vulnerable to
Landslides 1847 to | Landslide/Cost*
Present

Elsinore 81 29/2,610,000

Glenwood 23 10/900,000

Monroe 68 21/1,890,000

Richfield 708 488/43,920,000

Salina 23 5/450,000

*Includes value of land.

Table 14: Roads

Name Miles Estimated Cost
Local 368.5 889,374,750
Neighborhood/local/city

street

State Route 25 .6 1,448,100
State Route 70 5 1,206,750
State Route 72 4.7 11,343,450
State Route 119 2.2 5,309,700
State Route 263 2 482,700

US Highway 89 3 724,050
Interstate 1-70 8.6 20,756,100

Table 13 data represents total lengths of roads, which overlay historically active
landslides.

Railroads
This vulnerability analysis using best available data found no railroad track at risk in
Sevier County.

Table 15: Electric Infrastructure

Name Description Estimated Cost
Sevier Substation 115 KV 10,000,000
Richfield Substation 115 KV 10,000,000
Elsinore Substation 115 KV 10,000,000
Winkleman Substation 115 KV 10,000,000
KV-46 35.3 Miles 1,704,000
KV-138 18.3 Miles 885,000
KV-230 10.6 Miles 510,000
KV-345 22.6 Miles 1,092,000
County lines 3.3 Miles 159,0000
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4.  Wildfire Risk

Table 16: FEMA Hazard Profile for Wildfire in Sevier County

Frequency Likely
Severity High in the Urban-Wildland Interface.
Location Entire county except cultivated grounds.

Seasonal Pattern

Most wildfires affecting Sevier County occur during mid to late summer
months (fire season).

Duration

The amount of time needed to contain a wildfire depends on a variety of
uncontrollable variables such as: wind speed, relative humidity, type, and
moisture content of fuel, weather, and topography. Thus containment
time varies for each fire.

Speed of Onset

0 to 6 hours is the minimum amount of time given to homeowners in
order to evacuate.

Description of Location and Extent

The Division of Emergency Services and Homeland Security augmented a statewide
wildfire database to represent wildfire vulnerability into five categories: Extreme, High,
Medium, Low, and Very Low. These ratings cover all of Sevier County and are based on
the type and density of vegetation in each area. Additional factors influencing wildland
fires such as weather conditions, wind speed and direction are not considered in this risk

assessment.

Annabella, Glenwood, Monroe, and Richfield all have areas in or around them classified
as having extreme wildfire risk. Glenwood and Annabella are adjacent to large amounts
of extreme wildfire risk area on there eastern boundaries. Both towns are aware of the
risk and are working with high-risk neighborhoods.

See Map 4.1 on p. 25 of this Annex for a visual display of location and severity of
wildfire risk in Sevier County. Tables 17-20 show the number of acres and households at
different levels of wildfire risk in Sevier County.

Table 17: Acres at Risk in Unincorporated County

County Name Acres of Acres of High | Acres of Acres of
Extreme Moderate Low/Very
Low
Sevier 11,705 107,647 336,698 772,398

Table 18: Households at Risk in Unincorporated County

County Households in | Households in | Households in
Extreme/Cost | High/Cost Moderate/Cost
Sevier 67/4,824,000 617/44,424,000 | 1,929/138,888,000
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Table 19: Acres at Risk in Incorporated Sevier County

City Name Acres of Acres of High | Acres of
Extreme Moderate

Annabella 53 None None
Aurora None None None
Elsinore None 127 None
Glenwood 56 None None
Joseph None None None
Koosharem None None 72
Monroe 35 690 70
Redmond None None None
Richfield 54 763 27
Salina None None 1383
Sigurd None 1 None

Table 20: Structures in Wildfire Area

City Name Households in | Households in | Households in
Extreme/Cost* | High/Cost* Moderate/Cost*

Annabella 30/2,160,000 None/0 None/0
Aurora None/0 None/0 None/0
Elsinore None/0 45/3,240,000 None/0
Glenwood 25/1,800,000 None/0 None/0

Joseph None/0 None/0 None/0
Koosharem | None/0 None/0 27/1,944,000
Monroe 11/792,000 216/15,552,000 | 21/1,512,000
Redmond None/0 None/0 None/0
Richfield 37/2,664,000 526/37,872,000 | 19/1,368,000
Salina None/0 None/0 308/22,176,000
Sigurd None/0 None/0 None/0

*Excludes content value, which would result in an increase of 50% to the

values listed.

Tables 21-23 show extent and cost of wildfire risk to roads, railroads, and electric
infrastructure in Sevier County.

Table 21: Roads

Name Miles Estimated Cost
Local 1,364.4 3,292,979,400
Neighborhood/local/city

street

State Route 24 27.5 66,371,250
State Route 62 6.2 14,963,700
State Route 70 12.9 31,134,150
State Route 72 23.3 56,234,550
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Name Miles Estimated Cost
State Route 119 6.5 15,687,750
State Route 263 .6 1,448,100

US Highway 89 .6 1,448,100
Interstate 1-70 82.1 198,148,350

Table 21 data includes road lengths within areas determined to have an extreme, high, or
moderate risk to wildfire as determined by the Utah Statewide Fire Risk Assessment.

Table 22: Railroads

Railroad Miles Estimated Cost
Railroad .6 1,440,000
Table 23: Electric Infrastructure

Name Description Estimated Cost
Sigurd Substation 230 KV 20,000,000
Sevier Substation 115 KV 10,000,000

U.S. Gypsum Substation 115 KV 10,000,000
Richfield Substation 115 KV 10,000,000
Winkleman 115 KV 10,000,000
KV-46 62.8 miles 3,030,000
KV-69 2 miles 96,000

KV-138 27.6 miles 1,323,000
KV-230 23.1 miles 1,116,000
KV-345 39.7 miles 1,917,000
County lines 5 miles 240,000
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5. Problem Soils

Table 24: Hazard Profile for Problem Soils in Sevier County

Frequency Likely
Severity Negligible (10-25% of jurisdiction affected)
Location Typically occur at the Valley’s boundary with foothills.

Seasonal Pattern

None

Duration

Problems associated with soils last for long periods of time.

Speed of Onset

More than 24 hour warning time.

Description of Location and Extent

The greatest hazards from problem soils are Gypsum Dunes north of Richfield and
Expansive Soils south of Salina (see Map 5.1 on p.26 of this Annex). Most problems
soils in the area have been mitigated for during construction of buildings.
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6. Dam Failure

Table 25: Hazard Profile for Dam Failure

Frequency Possible
Severity Limited
Location Would occur downhill from existing dams.

Seasonal Pattern None

Duration Depends on dam and type of break; Could be a wall of water which passes
through in a few hours, or a slower break which could last for weeks.

Speed of Onset 6 to 12 hours.

Description of Location and Extent
Of the dams located in Sevier County only nine dams are considered a high hazard. A
high hazard is defined as a possibility of life being lost due to dam failure. All dams,
regardless of rating should be monitored. It should be noted that dam safety hazard
classifications are based upon the consequences of dam failure. Therefore, the
classification of a high hazard dam does not mean that the dam has a high probability of
failure. The areas of greatest danger to dam failure are east of Cottonwood Wash
Detention Basin and Dairy Canyon Detention Basin (both near Richfield), west of
Glenwood Debris Dam (near Glenwood), east of Koosharem Dam (near Koosharem),
north of Rocky Ford Dam (near Sigurd), and south of Forsyth, Johnson, Three Creeks,
and Sand H Debris Dams (all in lightly populated eastern Sevier County). See Map 6.1
on p.27 of this Annex. High hazard dams within Sevier County are the following (see
Table 26):

e Forsyth
Cottonwood Wash Detention Basin
Dairy Canyon Detention Basin
Glenwood Debris
Johnson
Rocky Ford
Three Creeks
Koosharem
Sand H Debris
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Table 26: High Risk Dams

Name Year Type Storage Breach Flow
Completed Acre Feet | cfs
Forsyth 1922 Earth Fill | 3715 49000
Cottonwood Wash Detention | 1986 Earth Fill | 695 24000
Basin
Dairy Canyon Detention 1987 Earth Fill | 110 6000
Basin
Glenwood Debris 1956 Earth Fill | 200 12000
Johnson 1910 Earth Fill | 10350 16000
Rocky Ford 1906 Earth Fill | 1700 2000
Three Creeks 1884 Earth Fill | 1000 7000
Koosharem 1919 Earth Fill | 3858 11000
Sand H Debris 1971 Earth Fill | 80 9000
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Epicenters 1.2
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Landslides 3.1
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Wildfire Map 4.1
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Problem Soil Map 51
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Dams and Impoundment Structures 6.1
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MITIGATION CAPABILITIES OF CERTAIN COUNTY AGENCIES

A. Sevier County Emergency Management

1.

Mitigation and Risk Reduction: (including agency's role, capabilities, and
programs that support mitigation actions.)

a.

Coordinate emergency planning and response activities with numerous
county agencies. Planning encompasses preparedness, response,
recovery, and mitigation.

Update and exercise emergency operations and mitigation plans.

Coordinate state sponsored training for county agencies including; law
enforcement, public health, social services, fire departments,
emergency medical services, etc.

Coordinate the county’s Local Emergency Planning Committee.
(meets quarterly)

Coordinate the county’s Tier Two reporting. (hazardous materials)

Public awareness and educational programs via newspapers, radio, and
schools to decrease vulnerability to hazards.

Work with schools and local businesses to help create site-specific
hazard response plans and present in-service education to local
business employees.

Responsible for timely and effective public information releases
during emergency situations.

During a disaster declaration, emergency management has all county
resources at their disposal including manpower, communications, and
equipment.

Have verbal mutual aid agreements with Juab, Millard, Piute, Sanpete,
and Wayne County Emergency Management Agencies for necessary
resources during a disaster situation.

With effective planning, training, and exercising, emergency
management can help to mitigate potential hazards within the county.
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Assist in damage assessment and coordinate with state and federal

agencies for recovery assistance.

Responsibility and authority in the regulating, inspecting, or funding of
projects:

a.

In coordination with the Six County Association of Governments,
assist with applications for federal and state funding such as the
Hazard Mitigation Grant Program.

Involved with inspecting hazardous material storage sites and
fulfilling Tier Two reporting requirements.

Participate in dam inspections with the State Division of Water
Resources.

Leadership and coordination with other government agencies:

a.

Local Agencies: Sevier County Emergency Management coordinates
with appropriate local agencies to ensure preparedness, response,
recovery, and mitigation. These agencies include:

Sevier County Commissioners, Sevier County Road Department, Sevier
County Sheriff’s Department, various other law enforcement, fire,
communication, and emergency medical agencies.

b.

Non-local Agencies: Sevier County Emergency Management
coordinates with numerous state and federal agencies. These agencies
include the Utah Division of Emergency Services and Homeland
Security, Utah Highway Patrol, State Health Department, Department
of Transportation, and Federal Emergency Management Agency.

General recommendations/Emergency Management concerns:

a.

b.

Provide listings of eligible mitigation projects so counties can be
prepared when funds become available.

Warning systems and sirens are outdated and inadequate. At this time,
funding is not available for improvements.

Sevier County is constantly striving to improve planning and exercise
activities and response capabilities. However, with the county growing
and becoming more industrial, the threat of potential hazards
increases, which increases the need for resources, training, and
awareness.
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d. County needs to add natural hazard mitigation to the General Plan and
to the zoning and subdivision ordinances. Based on funding, Six
County Planning Staff will work with the county to update the General
Plan and the zoning ordinances to reflect natural hazard mitigation.
Existing zoning requirements for flood plain management need to be
enforced.

B. Sevier County Highway Department *

1. Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions)

a. Design bridges, culverts, and overflow sections. The County Highway
Department follows a very detailed list of design standards for all
projects within the county.

b. Continually working with the Utah Department of Transportation
(UDOT) on various projects since the UDOT dispenses federal
funding. While the UDOT provides technical advice concerning
guidelines and standards, they do not provide equipment, materials, or
personnel.

2. Responsibility and authority in the regulating, inspecting or funding of
projects:

a. Responsible for and have authority to regulate and inspect all projects
completed within the county.

b. All projects funded by the state or federal government are designed by
a consulting engineer and meet the usual acceptable federal standards.
Inspection of federal aid projects is the responsibility of the consulting
engineering company and is overseen by the county to ensure
standards are met. Many county projects are designed with in-house
expertise and engineers are consulted if problems arise.

c. All funding in one-way or another comes through the county, whether
it is a certain percentage of the federal aid project or 100% of the
county projects.

3. Leadership and coordination with other government agencies:

a. Local Agencies: The County Highway Department has little interaction
with other county agencies concerning roads and bridges. They do,
however, coordinate with various county agencies concerning right of
way and right of way purchasing. The legal aspect of right of way
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purchasing is overseen by the States Attorney's Office. The land values
are usually developed by the Tax Equalization Office and approved by
the County Commission.

Non-local Agencies: The County Highway Department coordinates
with various State and Federal agencies for technical assistance,
permitting, environmental concerns, archeological sites, and cultural
issues. These agencies include the Utah Department of Transportation,
US Fish and Wildlife, Corp of Engineers, and the Utah Historical
Society.

4. General recommendations/Emergency Management concerns:

a.

Sevier County Highway Department should assist local government
with floodplain management and water development permitting.

C. Central Utah Public Health

1.

Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions)

a.

Deal with bona fide health hazards using cause and effect in those
areas for both mitigation and risk reduction. If it is a hazard affecting
any number of persons and within the scope of public health, Central
Utah Public Health (CUPH) will mitigate or exercise risk reduction
through several methods ranging from enforcement of statutes to
immunization programs.

Environmental Health has the knowledge and also access to the State
Health Department for mitigation of incidents with hazardous or toxic
wastes.

Programs include; waste water treatment, water pollution, public
health nursing, immunization programs, solid waste regulation, food
establishment inspections, air quality, and vector control.

Responsibility and authority in the regulating, inspecting or funding of
projects.

a.

CUPH Health is a unit of state government that operates through
agreements or Memorandums of Understanding with the Utah
Department of Health to enforce state public health statutes within the
Six County district. Tax levies provide funding. There are no funding
programs for non-operational programs.
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3. Leadership and coordination with other government agencies:

a. Local Agencies: Within the scope of public health, CUPH
coordinates with the following local agencies; Sevier County
Emergency Management, local law enforcement agencies (city
and county), local school boards, and planning and zoning
agencies.

b. Non-local Agencies: Within the scope of public health, CUPH
coordinates with the following agencies; Utah Department of
Health and state and federal law enforcement agencies.

4. General recommendations/Emergency Management concerns:

a. Public Health is normally under funded and understaffed at all levels
of government. Should CUPH be called upon for expertise at a time
of emergency or disaster, it normally does not have instrumentation
for site level determinations of any kind without support from other
agencies.

b. Public health agencies should be included in equipment storage; e.g.,
FEMA equipment "stored"” and used at public health agencies, rather
than being stored at a warehouse. For example, radio equipment that
belongs to FEMA is based at county emergency management offices;
the same could be done with air sampling equipment or other
instruments/kits etc., which could be used by public health agencies
both for daily work and at a time of emergency or disaster.

D. Sevier County Sheriff’s Department

1. Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions.)

a. Responsible for law enforcement and criminal investigation in
unincorporated areas of the county and in smaller towns that do not
have police departments.

b. Provide standard law enforcement manpower and equipment.

c. Indisaster situations, provide; warning, rescue assistance, evacuation
assistance, security, traffic control, and information assistance.

d. Provide public awareness and educational programs. (911 education,
safe kids program, etc.)
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e. Have mutual aid agreements with all surrounding counties and the
Utah State Highway Patrol.

2. Responsibility and authority in the regulating, inspecting, or funding of
projects:

a. None
3. Leadership and coordination with other government agencies:
a. Local Agencies: Within the scope of law enforcement, the Sevier
County Sheriff’s Department coordinates with various local agencies.

These agencies include Sevier County Emergency Management and
various local police departments.

b. Non-local Agencies: Sevier County Sheriff’s Department coordinates
with appropriate state and federal agencies including; Utah Highway
Patrol, Utah Attorney Generals Office, Bureau of Criminal
Identification, Utah Department of Transportation, and Federal
Bureau of Investigation.

4. General recommendations/Emergency Management concerns:
a. None

E. Koosharem, Monroe, Richfield, and Salina Fire Departments

1. Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions.)

a. Respond to fires in order to protect lives, limit injuries, and minimize
damage to property and the environment.

b. Respond to accidents in order to provide rescue assistance.

c. Assist Emergency Medical Services in providing emergency
assistance to sick and injured. (first responders)

d. Provide standard firefighting manpower and equipment.
e. Respond to spills and releases of hazardous materials and assist in

mitigating the detrimental human and environmental effects of these
occurrences.
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f. Respond to emergencies resulting from natural occurrences such as
storms, floods, etc., and assist in mitigating the detrimental results of
these occurrences.

g. Provide training for department members that will enable them to
effectively and efficiently carry out their respective duties and
responsibilities.

h. Develop and provide educational programs that promote the
prevention of fires and encourage fire-safe and fire-smart activities.

i. Assist in enforcement of city fire ordinances.
j. Fire investigation.

k. Provide assistance to other jurisdictions, as department resources and
commitments allow. The State Division of Forestry and Fire Control
have a contract to fight wild land fires in Sevier County.

I. Inspections and preplanning within the county to reduce hazards and
aid in fire prevention.

m. Assist with the county’s tier two reporting. (Hazardous materials
storage sites)

n. In disaster situations, provide assistance in warning, rescue,
evacuation, and situation updates.

2. Responsibility and authority in regulating, inspecting, or funding of
projects:

a. None
3. Leadership and coordination with other government agencies:

a. Local Agencies: In efforts to decrease vulnerability to hazards, the city
fire departments coordinate with various local agencies. These
agencies include Sevier County Emergency Management, Richfield
City Police Department, Salina City Police Department, Sevier
County Sheriff’s Department, local Public Works, and local
Emergency Medical Services.

b. Non-local Agencies: Utah State Fire Marshal and the Federal
Emergency Management Agency.
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4. General recommendations/Emergency Management concerns:

Our district has seen an increase in the number and variety of calls. As
first responders, we have to train and equip our fire departments for
various situations that may arise, such as: vehicle extrication, various
types of hazardous materials, and many other types of responses. Each
added type of response increases the need for equipment and the time our
volunteers need to spend in training

a. Seek funding outside of the district for additional equipment that will

improve the effectiveness of our responses as well as increase the
margin of safety for our volunteers.

Explore training options to cover the expanding variety of responses
in our district.

Look into recruitment and retention programs that will work in our
district.

F. Utah State University Extension Service *

1. Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions.)

a.

The Utah State University Extension Service provides practical,
research-based information and educational programs to address
critical issues facing individuals, families, agricultural producers,
business operators, and communities.

County Extension Agents serve as subject-matter experts, educational
planners, adult and youth teachers and community facilitators in
several areas including agriculture and natural resources, horticulture,
family and consumer sciences, 4-H and youth community
development.

Provide planning, designing, implementing, and evaluating of
educational programs for livestock and forage clientele.

Areas of responsibility include beef and dairy cattle, swine, other
livestock, water quality, waste management, and forages.

Provide programming for county citizens in the areas of family
financial management, environmental concerns, housing, health and
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wellness, aging, foods and nutrition, parenting, and human
development.

f. Serve as an information resource in dealing with drought, winter
storms, summer storms etc. in relation to agriculture, environment,
water resources, etc.

g. Assist with damage assessment related to agriculture.

2. Responsibility and authority in regulating, inspecting, or funding of
projects:

a. Authority is at federal level.
3. Leadership and coordination with other government agencies:

a. Local Agencies: Sevier County Emergency Management and Central
Utah Public Health.

b. Non-local Agencies: Utah State University, Utah State Health
Department, United States Department of Agriculture, and Farm
Service Agency.

4. General recommendations/Emergency Management concerns:
a. None.

G. Richfield and Salina Police Departments

1. Mitigation and Risk Reduction: (including agency’s role, capabilities, and
programs that support mitigation actions)

a. Provide general law enforcement services that are designed to
efficiently prevent crime and promote concepts of community
policing. These services include traffic control, 911 communications,
criminal and accident investigations, neighborhood policing, animal
control, and neighborhood and business watches.

b. Provide standard law enforcement manpower and equipment.
c. Provide public awareness and training programs including: Drug
Abuse Resistance Education (DARE), juvenile diversion programs,

Crime Stoppers, gang awareness, Citizen Police Academy, Jr. Police
Academy, and a ride along program.
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d. Indisaster situations, provide: warning, rescue assistance, evacuation
assistance, security, traffic control, and information assistance.

e. Involved in the county’s Local Emergency Planning Committee
(LEPC) and tier two reporting (Hazardous Materials).

2. Responsibility and authority in the regulating, inspecting, or funding of
projects:

a. Provide input to and enforce city ordinances regarding public safety.
3. Leadership and coordination with other government agencies:
a. Local Agencies: Within the scope of law enforcement, the Richfield
and Salina Police Departments coordinate with various local agencies.

These agencies include: Sevier County Emergency Management,
Sevier County Sheriff’s Department, and the city fire departments.

b. Non-local Agencies: Richfield and Salina Police Departments
coordinate with appropriate state and federal agencies including: Utah
Highway Patrol, Federal Bureau of Investigation (FBI), Bureau of
Alcohol, Tobacco, and Firearms (ATF), and Federal Emergency
Management Agency (FEMA).

4. General recommendations/Emergency Management concerns:

a. Explore funding alternatives to upgrade outdated and inadequate
warning systems (sirens). At this time, federal funding is not
available.

b. Intensify awareness and training in regard to civil disorder and
terrorism incidents.

OTHER AGENCY RESOURCES

A. Mitigation and risk reduction:

1. Sevier County Social Services: Temporary assistance to needy families,
food stamps, medically needy programs, adult services, homeless
assistance, family planning, etc.

2. Army Corps of Engineers: Water and dam management within the county.
Provide technical expertise, sandbags, and heavy equipment.
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10.

11.

Utah Highway Patrol: Situation and damage assessment; provide
transportation resources for movement of state personnel, supplies, and
equipment to include air and ground reconnaissance; traffic control.

State Fire Marshal: Hazmat route utilization; HAZMAT technical
assistance; situation and damage assessment.

Forestry, Fire & State Lands: Debris removal from recreational facilities;
technical assistance; situation and damage assessment.

Utah Division of Wildlife Resources: Technical assistance; debris removal
from recreational facilities; facility improvements; situation and damage
assessment.

State Radio Communications: Exercise readiness of warning systems and
communication support.

Department of Agriculture: Assists with situation and damage assessment;
coordination with USDA; HAZMAT technical assistance; state land use
program.

Department of Workforce Services: Situation assessment and
administration of disaster unemployment assistance programs.

Human Services: Insure liaison with private relief agencies for disaster
victims.

State Historical Society: Project screening and situation assessment.
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Annex 7 -- Wayne County

In order to effectively identify and mitigate natural hazards in Wayne County, a Pre-
Disaster Mitigation Planning Team representing Emergency Management and each
jurisdiction in the county was created. Table 1 names the members of this team. Input
from the team was used in organizing hazard mitigation strategies outlined in Annex 8
and Appendix U of this plan.

Table 1: Wayne County Pre-Disaster Mitigation Planning Team

Name Representing:
Vicky Bower, Emer. Mgr. Wayne County
Clenn Okerlund, Commissioner Wayne County
Allen Jones, Commissioner Wayne County
Scott Durfey, Commissioner Wayne County
Sherwood Albrecht, Mayor Bicknell
Stan Alvey, Mayor Hanksville
Ellis Brown, Mayor Loa
Vanor Okerlund, Mayor Lyman
Fred Hansen, Mayor Torrey
Terry Heath FFSL
Emery Polelonema SCAOG
Edwin Benson SCAOG

Past Hazard Events in Wayne County

Understanding the past is often the key to discovering what the future hold, this is
especially true when planning for natural disasters. The fact that cities within Wayne
County have experienced, for example, flooding in the past means flooding can occur in
the future. While over time some of this has been mitigated for the low frequency of
occurrence often results in hazards with little or no mitigation. Table 2 provides a brief
history of Wayne County natural disasters. This table includes only sizable events found
during our research, and may not represent the total history.

Table 2: Wayne County Natural Hazard History

Hazards Date Location Critical Comments
Facility or
Area
Impacted

Flood August 4, 1957 | Caineville Destroyed Source:

bridge west of | Fremont River
town blocked

Highway 24
Flood August 25, Torrey Highway 24 Source: South
1961 damaged Desert Wash




Hazards Date Location Critical Comments
Facility or
Area
Impacted
Flood July 31, 1965 Bicknell/Lyman/ | Damage to Heavy rains
Teasdale/ Loa homes, crops, | flooded area
ranches, and creeks.
Highway 24
and 117
Flood August 18, Bicknell Farmland, 10,000 acres of
1965 crops, orchards, | farmland
and Highway destroyed.
68 all damaged
Severe Weather | August 29, Hanksville Crop damage Hail
1957
Severe Weather | May 31, 1969 | Hanksville area | No Damage Tornado; Three
separate
tornados
touched down
in uninhabited
area.
Severe Weather | July 24, 1981 Hanksville No Damage Tornado (see
Picture 1)
Severe Weather | August 31, Canyonlands NP | No Damage Tornado
1986
Severe Weather | April 4, 1993 Caineville Damage toan | Tornado,
RV, boat, and | Estimated
restaurant damage $8,000.
Severe Weather | August 11, Bicknell 1 death Lightning
1993 Standing under
a tree
Severe Weather | September 12, | Hanksville No Damage Tornado (see
2002 Picture 2)
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Picture 1 — Hanksville, July 24, 1981.



Picture 2 — Hanksville, September 12, 2002.



Development Trends

Approximately 65,051 acres or 4% of the total land area in Wayne County is privately
held and outside the incorporated areas is mostly vacant. The other 96% is owned by the
state or federal governments and aside from extractive industry is beyond the reach of
development. Since land ownership determines how and where development proceeds,
Figure 1 helps explain Wayne County’s development trends.

Figure 1

Wayne

Private
4%

Federal

State 87%

9%

National
Parks
9%

The vast majority of landslides, debris flows and wildfires occur on these public lands
with virtually no impact on development. Of the privately held land, most is not
developable due to a lack of water and county zoning requirements of water access and a
minimum of 5 acres per house. Other limitations to development include steepness of the
terrain, flash flood plains and accessibility. There is still plenty of infill within town
limits that can be utilized for safe development without developing in unincorporated,
sparsely populated, or hazardous areas. Wayne County requires UBC on all new or
proposed buildings. New subdivisions require a grading and drainage plan to mitigate
any flooding, which may occur. Since most of the privately held land is along the
relatively safe and accessible State Route (SR) 24 from Loa to Torrey and east of Capitol
Reef National Park in Hanksville, development is occurring in this general area.

Historically and today, agriculture plays a huge part in the economy of Wayne County.
Tourism has grown significantly since the establishment of Capitol Reef National Park in
1971. Transportation development had its beginnings in the original wagon trails, which
brought the pioneers to this area. Later roads and SR 24 followed this east-west corridor.
This corridor is where future development is likely to happen because of the private lands
along this major transportation artery. Except for lands adjacent to the Fremont and Dirty
Devil Rivers and their tributaries, this corridor is relatively safe from natural hazards.



1. Earthquake

Table 3: FEMA Hazard Profile for Earthquake in Wayne County

Frequency Possible
Severity Catastrophic
Location Ground shaking will be felt throughout the western half of the county if a

large earthquake were to occur. Surface fault rupture could be expected in
areas of known historic fault movements. Liquefaction is expected in
areas of high to moderate liquefaction potential, which covers a vast
portion of Rabbit Valley, where most of the population resides.

Seasonal Pattern

None

Duration

Actual ground shaking will be under one minute yet after shocks may
occur for weeks after.

Speed of Onset

No warning

Description of Location and Extent

Wayne County has a very limited seismic risk mostly contained to the western half of the
county. Table 4 outlines fault line movement in Wayne County during the Quaternary
Period or the last 1.6 million years (see Maps 1.1 and 1.2 starting on p.18 of this Annex).

Table 4: Fault Line Movement

NAME MOVEMENT SLIPRATE STRUCTURE
Aquarius and Awapa

Plateaus faults Quaternary (<1,600,000 years) < 0.2 mm/yr Simple
Thousand Lake fault Mid to Late Quaternary (<750,000 years) < 0.2 mmlyr Simple
Thousand Lake fault Quaternary (<1,600,000 years) < 0.2 mmlyr Simple
Needles fault zone Latest Quaternary (<15,000 years) < 0.2 mmlyr Suspected

HAZUS MH Vulnerability Assessment

HAZUS-MH was used to determine vulnerability to earthquakes in the Six County
planning area. Tables 5-9 are a summary of results from the HAZUS MH model.
Damage and loss estimates are based on a 2500-year event with a magnitude 7.0 running
the soils portion of the model. The complete Wayne County HAZUS MH run is available

in Appendix O.

Number of people

Whether an earthquake occurs at night, during the day, or during a commute plays a
significant role in estimating the number of casualties as outlined in Table 5.




Table 5: Casualties

Nighttime —Minor
Nighttime —Major
Nighttime -Fatalities
Daytime —Minor
Casualties Daytime —Major
Daytime- Fatalities
Commute —Minor
Commute —Major
Commute-Fatalities

OON|O|O|O OO |

Buildings/Structures

Building Damage by Count -- Building damage is classified by HAZUS in five damage
states: none, slight, moderate, extensive and complete. Table 6 lists the number of
buildings by occupancy, which is estimated to have moderate to complete levels of
damage.

Table 6: Building Damage by Count with Moderate to Complete Damage

Total Cost in
Number of .
Category Structures millions of
dollars **
Residential 93 12.0
Commercial 3 1.67
Industrial 0 0.15
Totals 347 * 14.57**

*Includes all building categories with moderate to complete damage
** Structural, non-structural, content, inventory

Infrastructure Types and Amounts
Table 7 shows which critical facilities will receive damage and how much damage will
result.

Table 7: Critical facilities

Classification | Total Least Complete Functionality
Moderate Damage > > 50% at day 1
Damage >50% | 50%

Hospitals 0 0 0 0

Schools 1 0 0 1

EOCs 0 0 0 0

Police Stations | 1 0 0 1

Fire Stations 0 0 0 0

Debris Removal —Table 8 shows how much debris would be generated by the earthquake
and how many loads it would take to remove the debris, based on 25 tons per load. One
truck can likely haul one load per hour. A second debris removal issue is landfill space.




Fifty thousand tons (50,000) at a weight to volume ratio of one ton per cubic yard would
cover more than ten acres to a depth of three feet.

Table 8: Debris Generated (thousands of tons)/Loads to Remove Debris

Debris Generated 10

Loads (25 tons per load) | 400

Fire Following --The Great San Francisco Earthquake of 1906 illustrated the hazard a
city could face from fire following an earthquake. Multiple ignitions and broken water
mains conspired to make firefighting nearly impossible. HAZUS uses the estimated
building damages, loss of transportation infrastructure and estimated winds to calculate
the estimated area that would be burned following an earthquake. Table 9 provides
estimates of ignitions, people at risk and the building stock exposed to fires following an
earthquake.

Table 9: Fire Following Event, Population Exposed, and Building Stock Exposed

Ignitions 3

People Displaced 29

Value Exposed (mill. $) | 2




2. Floods

Table 10: FEMA Hazard Profile

Frequency Likely
Severity Limited
Location Flooding would occur in and along flood plains.

Seasonal Pattern

Wayne County’s main flooding threat is from snowmelt runoff during
spring months.

Duration

The type of event determines the duration of flooding; flooding due to
summer thunderstorms can last a couple of hours where as flooding due to
spring runoff can last weeks.

Speed of Onset

Six to twelve hours.

Description of Location and Extent

Based on the flooding which occurred during the spring of 1983 and 1984 both as a result
of rapid snow melt events, experience would suggest these events would appear to be a
greater hazard than cloudburst storms. Yet serious hazards could result from either

storm. Flooding is
primarily from the
Fremont and its
tributaries Deep
Creek, Pleasant
Creek, Sandy
Creek, and
Sweetwater Creek.
The Fremont River
has caused damage
to state route 24 in
the past. Since
1936 the stream
gauge near Bicknell
has recorded
discharges as high
as 1360. See Chart
1.

Several dry washes
around Hanksville
have in the past

Chart 1: Fremont River Discharges near Bicknell
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flooded, resulting in property damage in Hanksville.




Description of type

Precipitation in Wayne County originates from two major sources. Moisture laden polar
pacific air entering the area from the west or northwest during the winter produces large
general storms, which most often result in heavy snowfall in the upper elevations and
either snowfall or moderate intensity rainfall in the lower elevations.

The second major source of precipitation in the area arises from tropical air masses
entering from the south and southwest out of the Gulf of Mexico during the summer
months. Often wrongly referred to as monsoons these air masses cause high intensity
convective cloudburst storms, which are augmented by the orthographic lifting which
occurs as the air mass passes over neighboring mountains. Precipitation from these two
types of storms can produce flash floods, snowmelt floods, post wildfire/damaged
watershed floods, and severe winter weather.

Note on Vulnerability Assessment

At this time, data was insufficient to conduct a risk analysis for flood events in Wayne
County. Flood Insurance Studies were study were applicable to aid in determining risk.
However, the current mapping projects being led by the county and state will result in
better data that will assist in understanding risk. As part of its efforts to mitigate hazards
and protect lives and property from the devastating effects of natural disasters, FEMA
aims to provide individuals, businesses, and communities with information and tools to
work proactively to mitigate hazards and prevent losses resulting from disasters. One of
these tools is the new HAZUS MH flood model. Unfortunately at the current time this
model does not work well enough to complete loss numbers for each jurisdiction in the
county.

The U.S. Army Corps of Engineers wrote a Flood Hazard Identification Study (see
Appendix N) which is included in the flood mitigation goals found in Annex 8 and
Appendix U of this plan. This study looks predominately at jurisdictions which are
unmapped or mapped as D zones by the National Flood Insurance Program.
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3. Landslides

Table 11: FEMA Hazard Profile for Landslides in Wayne County

Frequency Likely
Severity Negligible
Location Mass wasting in Wayne County is located predominately along the

Canyons surrounding Rabbit Valley (see Map 3.1 on p.20 of this Annex).

Seasonal Pattern

Landslides most often occur within Wayne County during spring months
with higher than normal amounts of precipitation.

Duration

Several months

Speed of Onset

No warning

Description of Location and Extent

The areas at greatest risk to landslides are mostly along the canyons surrounding Rabbit
Valley, especially the northeast portions of Lyman and east of Bicknell. Tables 12 and
13 show the number of acres and households at risk from landslides. The extent and cost
of damage to roads and electric infrastructure are shown in Tables 14 and 15,

respectively.

Table 12: Landslide Acres

County Name Acres of Historically
Active Active
landslides Landslides
1847 to
Present
Wayne 217 158,416
Table 13: Structure Loss and Value as a Percentage of Total Acreage
City Name Acres of Households
Historically Active | Vulnerable to
Landslides 1847 to | Landslide/Cost*
Present
Lyman 227 17/1,275,000

*Includes value of land.
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Table 14: Roads

Name Miles Estimated Cost
Local 106 255,831,000
Neighborhood/local/city

street

State Route 12 5 12,067,500
State Route 24 33.8 Feet 15,446

State Route 72 14 3,378,900

Table 14 data represents total length of roads, which overlay historically active

landslides.

Railroads

This vulnerability analysis using best available data found no railroad track at risk in

Wayne County.

Table 15: Electric Infrastructure

Name Description Estimated Cost
Power Generation Station Loa 10,000,000
Power Generation Station Unknown owner 10,000,000
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4.  Wildfire Risk

Table 16: FEMA Hazard Profile

Frequency Likely
Severity Negligible (10-25% of jurisdiction affected)
Location Typically occur at the valley’s boundary with the foothills.

Seasonal Pattern

Most wildfires affecting Wayne County occur during mid to late summer
months (fire season).

Duration

The amount of time needed to contain a wildfire depends on a variety of
uncontrollable variables such as: wind speed, relative humidity, type, and
moisture content of fuel, weather, and topography. Thus containment
time varies for each fire.

Speed of Onset

6 to 12 hours is the minimum amount of time given to homeowners in
order to evacuate.

Description of Location and Extent

The Division of Emergency Services and Homeland Security augmented a statewide
wildfire database to represent wildfire vulnerability into five categories: Extreme, High,
Medium, Low, and Very Low. These ratings cover all of Wayne County and are based on
the type and density of vegetation in each area. Additional factors influencing wildland
fires such as weather conditions, wind speed and direction are not considered in this risk

assessment.

Analysis of GIS data of Wayne County yielded a minimal county wildfire risk. Present
wildfire risk is moderate to very low, with no areas classified as high or extreme. This is
not to say there is not risk. The majority of county is covered by desert brush will

moderate burn cycles.

See Map 4.1 on p. 21 of this Annex for a visual display of location and severity of
wildfire risk in Wayne County. Tables 17-20 show the number of acres and households
at different levels of wildfire risk in Wayne County.

Table 17: Wildfire Risk Acres

County Name Acres of Acres of High | Acres of Acres of
Extreme Moderate Low/Very
Low
Wayne None None 125,150 1,450,008

Table 18: Unincorporated County

County Households in | Households in | Households in
Extreme/Cost | High/Cost Moderate/Cost
Wayne None/0 None/0 105/6,300,000
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Table 19: Incorporated Wayne County*

City Name Acres of High | Acres of
Moderate

Bicknell None None

Hanksville None None

Loa None None

Lyman None 38

Torrey None 22

*No Extreme wildfire risk within Wayne County

Table 20: Structures in Wildfire Area

City Name Households in | Households Households in
Extreme/Cost* | in High/Cost* | Moderate/Cost*

Bicknell None/0 None/0 None/0

Hanksville None/0 None/0 None/0

Loa None/0 None/0 None/0

Lyman None/0 None/0 3/180,000

Torrey None/0 None/0 10/600,000

*Excludes content value, which would result in, and increase of 50% to the

values listed.

Tables 21-23 show extent and cost of wildfire risk to roads, railroads, and electric
infrastructure in Wayne County.

Table 21: Roads

Name Miles Estimated Cost
Local 340.4 821,555,400
Neighborhood/local/city

street

State Route 12 12.4 29,927,400
State Route 24 13.7 33,064,950
State Route 72 1.2 2,896,200

Table 21 data includes road lengths within areas determined to have an extreme, high, or
moderate risk to wildfire as determined by the Utah Statewide Fire Risk Assessment.

Table 22: Railroads

Railroad Miles Estimated Cost
Railroad n/a n/a
No rail loss

Table 23: Electric Substations

Name Description Estimated Cost

Power Generation Station South of Torrey 10,000,000
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5. Problem Soils

Table 24: Hazard Profile for Problem Soils in Wayne County

Frequency Likely
Severity Negligible (10-25% of jurisdiction affected)
Location Lightly populated central and eastern Wayne County.

Seasonal Pattern None

Duration Problems associated with soils last for long periods of time.

Speed of Onset More than 24 hour warning time.

Description of Location and Extent
The greatest hazard from problem soils is Expansive Soils around Torrey (see Map 5.1 on
p.22 of this Annex).
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6. Dam Failure

Table 25: Hazard Profile for Dam Failure

Frequency Possible
Severity Limited
Location Would occur downhill from existing dams.

Seasonal Pattern None

Duration Depends on dam and type of break; Could be a wall of water which passes
through in a few hours, or a slower break which could last for weeks.

Speed of Onset 6 to 12 hours.

Description of Location and Extent
There are three high hazard dams, which would impact Wayne County, if failure were to
occur. Two of these dams, Johnson Dam and Forsythe Dam, are physically located in
Sevier County adjacent to the Wayne County line and upstream on the Fremont River
from the third dam Mill Meadow, which is located in Wayne County. The possibility
exists for failure of one dam resulting in failure of downstream dams. Wayne County is
very large in area and very small in populations, however the majority of the population
does live below and within about thirty miles of the above-mentioned dams and within a
few miles of the Fremont River and its flood plain. See Map 6.1 on p.23 of this Annex.
The only high hazard dam physically located in Wayne County (see Table 26):

e Mill Meadow

Table 26: High Risk Dam

Name Year Type Storage Breach Flow
Completed Acre Feet | cfs
Mill Meadow 1954 Earth Fill | 5232 116000
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Note on the Wayne County Maps

The Town of Hanksville was incorporated in 1997, but somehow missed by the U.S.
Census of 2000. Since the following maps are based on official census data, Hanksville
Town was inadvertently excluded. Hanksville Town is located at the intersection of Utah
Highways 24 and 95 in eastern Wayne County. During the vulnerability analysis
Hanksville is considered as part of the county total.
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MITIGATION CAPABILITIES OF CERTAIN COUNTY AGENCIES

A. Wayne County Emergency Management

1.

Mitigation and Risk Reduction: (including agency's role, capabilities,
and programs that support mitigation actions.)

a.

Coordinate emergency planning and response activities with
numerous county agencies. Planning encompasses preparedness,
response, recovery, and mitigation.

Responsible for everyday operations of the county’s Emergency
Operations Center.

Update and exercise emergency operations and mitigation plans.

Coordinate state sponsored training for county agencies including;
law enforcement, public health, social services, fire departments,
emergency medical services, etc.

Coordinate the county’s Local Emergency Planning Committee.
(meets quarterly)

Coordinate the county’s Tier Two reporting. (hazardous materials)

Public awareness and educational programs via newspapers, radio,
and schools to decrease vulnerability to hazards.

Work with schools and local businesses to help create site-specific
hazard response plans and present in-service education to local
business employees.

Responsible for timely and effective public information releases
during emergency situations.

During a disaster declaration, emergency management has all
county resources at their disposal including manpower,
communications, and equipment.

Have verbal mutual aid agreements with Millard, Piute, Sanpete,

Sevier, and Wayne County Emergency Management Agencies for
necessary resources during a disaster situation.
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I.  With effective planning, training, and exercising, emergency
management can help to mitigate potential hazards within the
county.

m. Assist in damage assessment and coordinate with state and federal
agencies for recovery assistance.

Responsibility and authority in the regulating, inspecting, or funding of
projects:

a. Incoordination with the Six County Association of Governments,
assist with applications for federal and state funding such as the
Hazard Mitigation Grant Program.

b. Involved with inspecting hazardous material storage sites and
fulfilling Tier Two reporting requirements.

c. Participate in dam inspections with the Army Corp of Engineers.
Leadership and coordination with other government agencies:
a. Local Agencies: Wayne County Emergency Management

coordinates with appropriate local agencies to ensure preparedness,
response, recovery, and mitigation. These agencies include:

Wayne County Commissioners, Wayne County Road Department,
Wayne County Sheriff Department, various other law enforcement,
fire, communication, and emergency medical agencies.

b. Non-local Agencies: Wayne County Emergency Management
coordinates with numerous state and federal agencies. These
agencies include the Utah Division of Emergency Services and
Homeland Security, Utah Highway Patrol, State Health
Department, Department of Transportation, and Federal Emergency
Management Agency.

General recommendations/Emergency Management concerns:

a. Provide listings of eligible mitigation projects so counties can be
prepared when funds become available.

b. Warning systems and sirens are outdated and inadequate. At this
time, funding is not available for improvements.
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c. County needs to add natural hazard mitigation to the General Plan

and to the zoning and subdivision ordinances. EXisting zoning
requirements for flood plain management need to be enforced.

The existing addressing system is outdated and confusing for
emergency responders and needs to be unified, revised and
clarified, including the installation of appropriate signage. Outside
as well as local funding should be sought for implementation of this
project.

B. Wayne County Highway Department *

1.

Mitigation and Risk Reduction: (including agency’s role, capabilities,
and programs that support mitigation actions)

a.

Design bridges, culverts, and overflow sections. The County
Highway Department follows a very detailed list of design
standards for all projects within the county.

Continually working with the Utah Department of Transportation
(UDQT) on various projects since the UDOT dispenses federal
funding. While the UDOT provides technical advice concerning
guidelines and standards, they do not provide equipment, materials,
or personnel.

Responsibility and authority in the regulating, inspecting or funding of
projects:

a.

Responsible for and have authority to regulate and inspect all
projects completed within the county.

All projects funded by the state or federal government are designed
by a consulting engineer and meet the usual acceptable federal
standards. Inspection of federal aid projects is the responsibility of
the consulting engineering company and is overseen by the county
to ensure standards are met. Many county projects are designed
with in-house expertise and engineers are consulted if problems
arise.

All funding in one-way or another comes through the county,
whether it is a certain percentage of the federal aid project or 100%
of the county projects.

Leadership and coordination with other government agencies:
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a.

Local Agencies: The County Highway Department has little
interaction with other county agencies concerning roads and bridges.
They do, however, coordinate with various county agencies
concerning right of way and right of way purchasing. The legal
aspect of right of way purchasing is overseen by the States
Attorney's Office. The land values are usually developed by the Tax
Equalization Office and approved by the County Commission.

Non-local Agencies: The County Highway Department coordinates
with various State and Federal agencies for technical assistance,
permitting, environmental concerns, archeological sites, and cultural
issues. These agencies include the Utah Department of
Transportation, US Fish and Wildlife, Corp of Engineers, and the
Utah Historical Society.

4. General recommendations/Emergency Management concerns:

a.

b.

Wayne County Highway Department should assist local
government with floodplain management and water development
permitting.

Assist with a re-addressing project as needed.

C. Central Utah Public Health

1.

Mitigation and Risk Reduction: (including agency’s role, capabilities,
and programs that support mitigation actions)

a.

Deal with bona fide health hazards using cause and effect in those
areas for both mitigation and risk reduction. If it is a hazard
affecting any number of persons and within the scope of public
health, Central Utah Public Health (CUPH) will mitigate or
exercise risk reduction through several methods ranging from
enforcement of statutes to immunization programs.

Environmental Health has the knowledge and also access to the
State Health Department for mitigation of incidents with hazardous
or toxic wastes.

Programs include; waste water treatment, water pollution, public
health nursing, immunization programs, solid waste regulation,
food establishment inspections, air quality, and vector control.

Responsibility and authority in the regulating, inspecting or
funding of projects.
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3.

4.

a. CUPH Health is a unit of state government that operates through

agreements or Memorandums of Understanding with the Utah
Department of Health to enforce state public health statutes within
the Six County district. Tax levies provide funding. There are no
funding programs for non-operational programs.

Leadership and coordination with other government agencies:

a. Local Agencies: Within the scope of public health, CUPH
coordinates with the following local agencies; Wayne
County Emergency Management, Wayne County Emergency
Medical Service, local law enforcement agencies (city and
county), local school boards, and planning and zoning
agencies.

b. Non-local Agencies: Within the scope of public health,
CUPH coordinates with the following agencies; Utah
Department of Health and state and federal law enforcement
agencies.

General recommendations/Emergency Management concerns:

a. Public Health is normally under funded and understaffed at all

levels of government. Should CUPH be called upon for expertise
at a time of emergency or disaster, it normally does not have
instrumentation for site level determinations of any kind without
support from other agencies.

Public health agencies should be included in equipment storage;
e.g., FEMA equipment "stored" and used at public health agencies,
rather than being stored at a warehouse. For example, radio
equipment that belongs to FEMA is based at county emergency
management offices; the same could be done with air sampling
equipment or other instruments/kits etc., which could be used by
public health agencies both for daily work and at a time of
emergency or disaster.

D. Wayne County Sheriff’s Department

1.

Mitigation and Risk Reduction: (including agency’s role, capabilities,
and programs that support mitigation actions.)

a. Responsible for law enforcement and criminal investigation in

unincorporated areas of the county and in smaller towns that do not
have police departments.
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b. Provide standard law enforcement manpower and equipment.

c. Indisaster situations, provide; warning, rescue assistance,
evacuation assistance, security, traffic control, and information
assistance.

d. Provide public awareness and educational programs. (911
education, safe kids program, etc.)

e. Have mutual aid agreements with all surrounding counties and the
Utah State Highway Patrol.

2. Responsibility and authority in the regulating, inspecting, or funding of
projects:

a. None
3. Leadership and coordination with other government agencies:
a. Local Agencies: Within the scope of law enforcement, the Wayne
County Sheriff’s Department coordinates with various local

agencies. These agencies include Wayne County Emergency
Management and various local police departments.

b. Non-local Agencies: Wayne County Sheriff’s Department
coordinates with appropriate state and federal agencies including;
Utah Highway Patrol, Utah Attorney Generals Office, Bureau of
Criminal Identification, Utah Department of Transportation,
National Park Service, National Forest Service, Bureau of Land
Management and Federal Bureau of Investigation.

4. General recommendations/Emergency Management concerns:

a. Coordinate with and participate in local intra-agency planning and
exercise endeavors.

E. Wayne Fire District

1. Mitigation and Risk Reduction: (including agency’s role, capabilities,
and programs that support mitigation actions.)

a. Respond to fires in order to protect lives, limit injuries, and
minimize damage to property and the environment.

b. Respond to accidents in order to provide rescue assistance.
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c. Assist Emergency Medical Services in providing emergency
assistance to sick and injured. (first responders)

d. Provide standard firefighting manpower and equipment.

e. Respond to spills and releases of hazardous materials and assist in
mitigating the detrimental human and environmental effects of
these occurrences.

f. Respond to emergencies resulting from natural occurrences such as
storms, floods, etc., and assist in mitigating the detrimental results
of these occurrences.

g. Provide training for department members that will enable them to
effectively and efficiently carry out their respective duties and
responsibilities.

h. Develop and provide educational programs that promote the
prevention of fires and encourage fire-safe and fire-smart activities.

i. Assist in enforcement of city fire ordinances.

J. Fire investigation.

k. Provide assistance to other jurisdictions, as department resources
and commitments allow. Wayne Fire District has mutual aid

agreements with Juab, Millard, Piute, Sanpete and Sevier Counties.

I. Inspections and preplanning within the fire district to reduce
hazards and aid in fire prevention.

m. Assist with the county’s tier two reporting. (Hazardous materials
storage sites)

n. In disaster situations, provide assistance in warning, rescue,
evacuation, and situation updates.

2. Responsibility and authority in regulating, inspecting, or funding of
projects:

a. None
3. Leadership and coordination with other government agencies:

a. Local Agencies: In efforts to decrease vulnerability to hazards, the
Wayne Fire District coordinates with various local agencies. These
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agencies include Wayne County Emergency Management, Wayne
County Sheriff’s Department, Loa Fire Department, Hanksville
Fire Department, Lyman Fire Department, Torrey Fire Department,
local Public Works, and local Emergency Medical Services.

b. Non-local Agencies: Utah State Fire Marshal and the Federal
Emergency Management Agency, Dixie National Forest, Fishlake
National Forest, National Park Service and Bureau of Land
Management.

4. General recommendations/Emergency Management concerns:

Our district has seen an increase in number and variety of calls. As
first responders, we have to train and equip our fire departments for
various situations that may arise, such as: vehicle extrication, various
types of hazardous materials, and many other types of responses. Each
added type of response increases the need for equipment and the time
our volunteers need to spend in training. With the recent decrease in
population in our district, volunteer retention and recruitment is also a
concern.

a. Seek funding outside of the district for additional equipment that
will improve the effectiveness of our responses as well as increase
the margin of safety for our volunteers.

b. Explore training options to cover the expanding variety of
responses in our district.

c. Look into recruitment and retention programs that will work in our
district.

F. Utah State University Extension Service *

1. Mitigation and Risk Reduction: (including agency’s role, capabilities,
and programs that support mitigation actions.)

a. The Utah State University Extension Service provides practical,
research-based information and educational programs to address
critical issues facing individuals, families, agricultural producers,
business operators, and communities.

b. County Extension Agents serve as subject-matter experts,

educational planners, adult and youth teachers and community
facilitators in several areas including agriculture and natural

32



resources, horticulture, family and consumer sciences, 4-H and
youth community development.

c. Provide planning, designing, implementing, and evaluating of
educational programs for livestock and forage clientele.

d. Areas of responsibility include beef and dairy cattle, swine, other
livestock, water quality, waste management, and forages.

e. Provide programming for county citizens in the areas of family
financial management, environmental concerns, housing, health
and wellness, aging, foods and nutrition, parenting, and human
development.

f. Serve as an information resource in dealing with drought, winter
storms, summer storms etc. in relation to agriculture, environment,
water resources, etc.

g. Assist with damage assessment related to agriculture.

2. Responsibility and authority in regulating, inspecting, or funding of

projects:

a. Authority is at federal level.

3. Leadership and coordination with other government agencies:

a. Local Agencies: Wayne County Emergency Management and
Central Utah Public Health.

b. Non-local Agencies: Utah State University, Utah State Health
Department, United States Department of Agriculture, and Farm
Service Agency.

4. General recommendations/Emergency Management concerns:

a. None.
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OTHER AGENCY RESOURCES

A. Mitigation and risk reduction:

10.

11.

Wayne County Social Services: Temporary assistance to needy
families, food stamps, medically needy programs, adult services,
homeless assistance, family planning, etc.

Army Corps of Engineers: Water and dam management within the
county. Provide technical expertise, sandbags, and heavy equipment.

Utah Highway Patrol: Situation and damage assessment; provide
transportation resources for movement of state personnel, supplies, and
equipment to include air and ground reconnaissance; traffic control.

State Fire Marshal: Hazmat route utilization; HAZMAT technical
assistance; situation and damage assessment.

Forestry, Fire & State Lands: Debris removal from recreational
facilities; technical assistance; situation and damage assessment.

Utah Division of Wildlife Resources: Technical assistance; debris
removal from recreational facilities; facility improvements; situation
and damage assessment.

State Radio Communications: Exercise readiness of warning systems
and communication support.

Department of Agriculture: Assists with situation and damage
assessment; coordination with USDA; HAZMAT technical assistance;
state land use program.

Department of Workforce Services: Situation assessment and
administration of disaster unemployment assistance programs.

Human Services: Insure liaison with private relief agencies for disaster
victims.

State Historical Society: Project screening and situation assessment.
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Annex 8 -- Prioritization of Mitigation Projects

Specific mitigation projects to minimize impact of potential natural hazards were developed by all 54 participating jurisdictions and two bands of the Paiute Indian Tribe of Utah (see Table
1). These projects were assigned a priority of high, medium, or low by the Six County PDM Core Planning Team using input from each jurisdiction and emergency manager in the Six
County Region. Priorities were given taking into account the following factors:

e Number of people protected by the project

e Technical feasibility

e Political support

e Environmental impacts

¢ Available funding sources

A guiding factor in prioritizing mitigation was the thought that mitigation should provide the greatest amount of good to the greatest amount of people when cost was taken into account.

Prioritizing mitigation was difficult in this plan since the Six County Region is vulnerable to many different hazards, each with its own characteristics. Thus, recurrence intervals, past
events, damage estimates compiled during the assessing vulnerability section of this plan were also taken into account.

Table 1: Prioritization of Mitigation Projects

Possible Jurisdiction Estimated Estimated
Hazard Project Priority | Responsible Agency | Funding Project Completion Benefits
Affected
Sources Cost Date
Schools, Emergency Counties, . . .
Multihazard Public Education to mitigate casualties. High Mgmt. (EM) in Six State, Entire Six $200,000/yr. | Ongoing Increased a.b'“ty to educate public
! County Region of hazard risks and preparedness.
County Region Federal
. . L Counties, . Increased ability to educate first
Multihazard Educating Community Emergency Response High EM n Six County . State, Entire Six . $18,000/yr. Ongoing responders of hazard risks and
Teams (CERTS). Region, CERT Trainers County Region
Federal preparedness.
. . EM and County Counties, . Prevents property damage and
Multihazard Update Zonln_g Qfd'“.a.”ces to prevent High Planning Staff in Six State, Entire Six . Unknown Depe_nds on casualties due to hazards at
development in identifiable hazardous areas. . County Region Funding
County Region Federal moderate cost.
Multihazard Join National Weather Service Strom Ready Medium EM in Six County Counties Entire Six _ Minimal 3 years Participating jurisdictions will be
program. Region NOAA County Region ready for severe weather




Possible Jurisdiction Estimated Estimated
Hazard Project Priority | Responsible Agency | Funding Project Completion Benefits
Affected
Sources Cost Date
Seismically retrofit culinary water pipeline to . Levan Town Depends on Levan will still have adequate water
Earthquake . Medium Levan Water Company | Unknown and Juab Unknown . ;
withstand earthquake. County Funding after earthquake strikes.
Cities,
Identify and Retrofit high risk public buildings EM In Six County Towns, Entire Six $400,000,000 | Depends on Will minimize property damage and
Earthquake Low Region, Building Counties, . . .
and churches to prevent earthquake damage. | County Region Funding casualties due to earthquake.
nspectors State,
Federal
Adopt a No Special Flood Hazard Area Municipalities and 'CIE:)t\;\?r?s Centerfield Depends on Enables those municipalities at low
Flood (NSFHA) ordinance for certain municipalities Medium 1P ! Town, Lynndyl | Unknown per risk to flood to concentrate on
. - Counties affected Counties, Funding .
outside of any floodplain. State Town mitigating other hazards.
County, Levan Town .
Flood Build dike structure up to divert flood. Medium Juab County EM, State, and Juab $5,000 Depe_nds on will prevent property damage and
Levan Town Funding casualties due to flood.
Federal County
Build debris basins on both Pigeon and Chicken County, Levan Town . .
Flood Creeks. Protect the road and the culinary water | Medium Juab County EM, State, and Juab $3,000,000 Depe_nds on will aIIewate_rood damage to roads
: . Levan Town Funding and water mains.
line up Chicken Creek Canyon. Federal County
Build levees along the eastside drainage and a Count Mona Town
Flood dyke on the west side of town to prevent Medium Juab County EM, Mona State 4 and Juab $400.000 Depends on Will help prevent property damage
flooding from Currant Creek and Mona Town ’ ' Funding and casualties due to flood.
. Federal County
Reservoir.
City,
. . Juab County EM, County, . Depends on Decreased risk of property damage
Flood Install curb, gutter and storm drain system. Medium Eureka City State, Eureka City Unknown Funding and casualties due to flooding.
Federal
City, Town. | 0/ i Green
Evaluate and flood proof at risk buildings, . Municipalities and County, ; Depends on Decreased risk of property damage
Flood . o o Medium - City, Rocky $70,000 . - .
particularly critical facilities. Counties affected State, Ridge Town Funding and casualties due to flooding.
Federal g '
Wales Town




Possible Jurisdiction Estimated Estimated
Hazard Project Priority | Responsible Agency | Funding Project Completion Benefits
Affected
Sources Cost Date
City,
. . Fillmore City, Millard County, Fillmore City, Depends on Decreased risk of property damage
Flood Chalk Creek flood control Project. High County EM State, Millard County Unknown Funding and casualties due to flooding.
Federal
. . . Millard County Road County, . Depends on Decreased risk of property damage
Flood Minor Flood Channeling along county roads. Medium State, Millard County | Unknown . - .
Dept. Federal Funding and casualties due to flooding.
Town,
- . Scipio Town, Millard County, Scipio Town, Depends on Decreased risk of property damage
Flood Clean Scipio Canal. Medium County EM State, Millard County Unknown Funding and casualties due to flooding.
Federal
Town,
. . Marysvale Town, Piute | County Marysva_le Depends on Decreased risk of property damage
Flood Build flood ponds for Marysvale Town. Medium ' ' Town, Piute Unknown . . .
County EM State, Funding and casualties due to flooding.
County
Federal
Town, Marysvale
Construct flood control channel to divert flood . Marysvale Town, Piute | County, ysval Depends on Decreased risk of property damage
Flood . Medium Town, Piute Unknown . - .
from Revenue Guich to Bullion Creek. County EM State, Count Funding and casualties due to flooding.
Federal y
Town, Circleville
Flood Construct flood control dykes_ betvyeen Medium Circleville Town, Piute | County, Town, Piute Unknown Depe_nds on Decreased I_’ISk of property_damage
Circleville Town and the Sevier River. County EM State, Count Funding and casualties due to flooding.
Federal y
Town, Circleville
Flood Dredge Sevier River near Circleville Town. Medium Circleville Town, Piute | County, Town, Piute Unknown Depe_nds on Decreased T'Sk of property_damage
County EM State, Funding and casualties due to flooding.
County
Federal
Town,
Flood Construct flood control pond in Kingston Medium Kingston Town, Piute County, Kingston Town, Unknown Depends on Decreased risk of property damage
Canyon County EM State, Piute County Funding and casualties due to flooding.
Federal




Possible Jurisdiction Estimated Estimated
Hazard Project Priority | Responsible Agency | Funding Project Completion Benefits
Affected
Sources Cost Date
City, .
. . Fountain Green .
Flood anstruct flood control Ievges along Medium Fountain Green City, County, Ciity, Sanpete $1.000 000 Depepds on Decreased I.’ISk of property.damage
Uinta/Gammett and Fountain Green Creeks. Sanpete County EM State, Cour’1ty e Funding and casualties due to flooding.
Federal
City,
Flood Extend existing levee at mouth of Wales Medium Wales Town, Sanpete County, Wales Town, $150.000 Depends on Decreased risk of property damage
Canyon south. County EM, FS State, Sanpete County ' Funding and casualties due to flooding.
Federal
State Division of
Emergency Services Cities, Ephraim, Mt.
Flood Install SNOTEL site in the watershed of Canal Medium (DES), Natural County, Pleasant, and Unknown Depends on Decreased risk of property damage
Creek at 7,500 elevation. Resource Conservation | State, Spring Cities, Funding and casualties due to flooding.
Service (NRCS), Federal Sanpete County
Sanpete County
State Division of
Emergency Services Cities, Ephraim, Mt. Increased ability to warn inhabitants
Flood Place a Stream Gauge on Canal Creek at the Medium (DES), Natural County, Pleasant, and Unknown Depends on in these cities; Decreased risk of
upper diversion. Resource Conservation | State, Spring Cities, Funding property damage and casualties due
Service (NRCS), Federal Sanpete County to flooding.
Sanpete County
State Division of
Emergency Services Cities, Ephraim, Mt. Increased ability to determine
Flood Perform watershed calibration study and a FLO Medium (DES), Natural County, Pleasant, and Unknown Depends on proper mitigation of flood risk;
2D study of Canal Creek. Resource Conservation | State, Spring Cities, Funding Decreased risk of property damage
Service (NRCS), Federal Sanpete County and casualties due to flooding.
Sanpete County
City, Increased ability to determine
. Ephraim City, Sanpete | County, Ephraim City, Depends on proper mitigation of flood risk;
Flood Storm Water Management Plan/Infrastructures Medium County EM State, Sanpete County $35,000 Funding Decreased risk of property damage
Federal and casualties due to flooding.




Possible Jurisdiction Estimated Estimated
Hazard Project Priority | Responsible Agency | Funding Project Completion Benefits
Affected
Sources Cost Date
City,
. . . Ephraim City, Sanpete | County, Ephraim City, Depends on Decreased risk of property damage
Flood Construct flood channels in Ephraim City. Medium County EM State, Sanpete County Unknown Funding and casualties due to flooding.
Federal
City,
Flood Construct channels for flood mitigation in Medium Fairview City, Sanpete | County, Fairview City, Unknown Depends on Decreased risk of property damage
Fairview City. County EM State, Sanpete County Funding and casualties due to flooding.
Federal
City,
nd . Fairview City, Sanpete | County, Fairview City, Depends on Decreased risk of property damage
Flood Purchase generator for 2 water pump Medium County EM State, Sanpete County $10,000 Funding and casualties due to flooding.
Federal
Town,
. . . Fayette Town, Sanpete | County, Fayette Town, Depends on Decreased risk of property damage
Flood Dig flood control ditch east of Fayette Town. Medium County EM State, Sanpete County Unknown Funding and casualties due to flooding.
Federal
Town,
. . . Fayette Town, Sanpete | County, Fayette Town, Depends on Decreased risk of property damage
Flood Increase size of culvert pipe at Fayette Town. Medium County EM State, Sanpete County Unknown Funding and casualties due to flooding.
Federal
City,
Flood Level out creek bed to mitigate flooding in Medium Gunnison City, Sanpete | County, Gunnison City, Unknown Depends on Decreased risk of property damage
Gunnison. County EM State, Sanpete County Funding and casualties due to flooding.
Federal
City, Decreased risk of casualties and
Flood Construct flood diversion canal at mouth of Medium Manti City, Sanpete County, Manti City, Unknown Depends on property damage to hydroelectric
Manti Creek Canyon. County EM State, Sanpete County Funding power plant and 50 homes
Federal ($5,250,000) due to flooding;
City, Mt. Pleasant
Flood Dig flood control channels near Mt. Pleasant Medium Mt. Pleasant City, County, Citl Sanpete Unknown Depends on Decreased risk of property damage
City. Sanpete County EM State, Y, P Funding and casualties due to flooding.
Federal County




Possible Jurisdiction Estimated Estimated
Hazard Project Priority | Responsible Agency | Funding Project Completion Benefits
Affected
Sources Cost Date
City,
. . . Aurora City, Sevier County, Aurora City, Depends on Decreased risk of property damage
Flood Strengthen canal outside Aurora City. Medium County EM State, Sevier County Unknown Funding and casualties due to flooding.
Federal
Build Utah Department of Transportation Aurora City, Sevier g:)tzn Aurora Cit Depends on Decreased risk of property damage
Flood (UDOQT) bridge above state canal north of Medium Y, v, . Y, Unknown pel - property. g
- County EM, UDOT State, Sevier County Funding and casualties due to flooding.
Aurora City.
Federal
Town, Glenwood
Rebuild flood retention ponds in Glenwood . Glenwood Town, County, . Depends on Decreased risk of property damage
Flood Medium - Town, Sevier Unknown . . .
Town. Sevier County EM State, Funding and casualties due to flooding.
County
Federal
Glenwood Town, -(Eg\lljvr?t Glenwood Depends on Inrgreeatsfr?it?bzlaltlitc))/ntcc))fdfeltoec:{jn :?sek'
Flood Update flood map for Glenwood Town Medium Sevier County EM, Y Town, Sevier Unknown per Prop 9 '
State, Funding Decreased risk of property damage
FEMA County - .
Federal and casualties due to flooding.
Town, Koosharem Increased ability to determine
Perform a flood engineering study for . Koosharem Town, County, ; Depends on proper mitigation of flood risk;
Flood Medium . Town, Sevier Unknown . A
Koosharem Town. Sevier County EM State, Count Funding Decreased risk of property damage
Federal y and casualties due to flooding.
Town,
Flood Construct concrete barriers and built up beams Medium Joseph Town, Sevier County, Joseph Town, Unknown Depends on Decreased risk of property damage
in Joseph Town. County EM State, Sevier County Funding and casualties due to flooding.
Federal
City,
Flood Upgrade existing culverts to mitigate flood in Medium Salina City, Sevier County, Salina City, Unknown Depends on Decreased risk of property damage
Salina City. County EM State, Sevier County Funding and casualties due to flooding.
Federal
Town, Redmond
Flood Install storm drain system in Redmond Town. Medium Redmond Town, Sevier | County, Town, Sevier Unknown Depe_nds on Decreased T'Sk of property_damage
County EM State, County Funding and casualties due to flooding.
Federal




Possible Jurisdiction Estimated Estimated
Hazard Project Priority | Responsible Agency | Funding Project Completion Benefits
Affected
Sources Cost Date
City,
Flood Maintain flood retention walls for Richfield Medium Richfield City, Sevier County, Richfield City, Unknown Depends on Decreased risk of property damage
City. County EM State, Sevier County Funding and casualties due to flooding.
Federal
City,
. S . . Richfield City, Sevier County, Richfield City, Depends on Decreased risk of property damage
Flood Upgrade storm drain system in Richfield City. Medium County EM State, Sevier County Unknown Funding and casualties due to flooding.
Federal
City,
Flood Construct small debris basin in Bertelson Medium Monroe City, Sevier County, Monroe City, Unknown Depends on Decreased risk of property damage
Canyon to mitigate flooding in Monroe City. County EM State, Sevier County Funding and casualties due to flooding.
Federal
Town,
Flood Span culinary water lines over Sand Creek to Medium Torrey Town, Wayne County, Torrey Town, Unknown Depends on Decreased risk of damage to
avoid flood damage to lines. County EM State, Wayne County Funding culinary water lines due to flooding.
Federal
Town,
Flood Construct culverts to prevent washing out north Medium Bicknell Town, Wayne | County, Bicknell Town, Unknown Depends on Decreased risk of property damage
of Bicknell. County EM State, Wayne County Funding and casualties due to flooding.
Federal
Town, Hanksville
Flood Install larger pipe on Bull Creek in Hanksville Medium Hanksville Town, County, Town, Wayne Unknown Depe_nds on Decreased I_’ISk of property_damage
Town. Wayne County EM State, Funding and casualties due to flooding.
County
Federal
Town, .
. . Hanksville Town County Hanksville Depends on Decreased risk of property damage
Flood Upgrade flood dyke that drains into Bull Creek. | High ; ' Town, Wayne Unknown . . .
Wayne County EM State, Funding and casualties due to flooding.
County
Federal
Town, Hanksville
Flood Improve_ drainage system to prevent flooding in Medium Hanksville Town, County, Town, Wayne Unknown Depe_nds on Decreased I.’ISk of property_damage
Hanksville Town. Wayne County EM State, County Funding and casualties due to flooding.
Federal




Possible Jurisdiction Estimated Estimated
Hazard Project Priority | Responsible Agency | Funding Project Completion Benefits
Affected
Sources Cost Date
Town,
Flood Construct new reservoir to prevent flooding in Medium Lyman Town, Wayne County, Lyman Town, Unknown Depends on Decreased risk of property damage
Lyman Town. County EM State, Wayne County Funding and casualties due to flooding.
Federal
Town,
Flood Improve High Line Ditch to increase its flood Medium Lyman Town, Wayne County, Lyman Town, $300.000 Depends on Decreased risk of property damage
capacity County EM State, Wayne County ' Funding and casualties due to flooding.
Federal
Town,
. . Lyman Town, Wayne County, Lyman Town, Depends on Decreased risk of property damage
Flood Construct a mile long deflector levee. Medium County EM State, Wayne County $300,000 Funding and casualties due to flooding.
Federal
Monitor landslide zones for movement EM in Six Count Counties, Entire Six Depends on Decreased risk of casualties due to
Landslide threatening subdivisions to better warn Medium . Y State, . Unknown per landslides, enhanced warning for
. . Region. County Region Funding . -
inhabitants of danger. Federal inhabitants.
Participate in t_he IUt?h le!ng with Flre_ . County Fire Wardens, . . Decreased risk of property damage
Wildfire .Progr_a.m. 'Part|cu arly, at s communities as Medium FFSL, EM in Six Counties, Entire Six . Minimal 2006 and casualties due to uncontrolled
identified in the National Fire Plan should be C . State County Region o
involved. ounty Region wildfires.
County ordinances requiring defensible space, County Fire Wardens, Counties Hotspots Decreased risk of property damage
Wildfire water source development, proper road width High LEPC, County Zoning State ’ throughout Six | $30,000 2005 and casualties due to uncontrolled
and escape routes in fire prone areas. Commissions County Region wildfires.
Forest Service (FS), National
BLM, County Fire Fire Plan
Establish defensible space around forest and city Wardens, State (NFP), Hotspots Depends on Decreased risk of property damage
Wildfire structures, water source development, escape High Forestry, Fire and State | Healthy throughout Six | $45,000,000 Funding and casualties due to uncontrolled
routes, and controlled burns. Lands (FFSL), LEPC, Forests County Region wildfires.
Homeowners Initiative
Associations (HFI)




Possible Jurisdiction Estimated Estimated
Hazard Project Priority | Responsible Agency | Funding Project Completion Benefits
Affected
Sources Cost Date
Local Water Hiah Hazard
Regularly monitor high hazard dams Companies, LEPC, Counties, Da?ns identified Depends on Increased ability to prevent dam
Dam Failure gularty T g ' High Utah Department of Utah DNR, | . Unknown b failure and warn public of
strengthening them when necessary. in each county Funding . : -
Natural Resources Federal impending dam failure.
annex.
(DNR)
. Kanosh Band, :
Develop additional water sources and storage as . Kanosh Band Water State, . . Depends on Reduces risk of crop damage from
Drought - ; High Paiute Tribe of | Unknown .
well as implement conservation plans. Company Federal Utah Funding drought.
Towns, E;/rllﬂélsly]and
Severe Weather Pl_ant trees west of towns at high risk of Medium Towns, County EM County, Oak City Unknown Depe_nds on Reduce_s risk of dar_nage and
windstorms. State, Towns in Funding casualties due to windstorms.
Federal Millard County




Appendix - A
Hazard Definitions

Flooding

Flooding is a temporary overflow of water onto lands not normally inundated by water
producing measurable property damage or forcing evacuation of people and vital
resources. Floods frequently cause loss of life; property damage and destruction; damage
and disruption of communications, transportation, electric service, and community
services; crop and livestock damage and loss, and interruption of business. Floods also
increase the likelihood of hazard such as transportation accidents, contamination of water
supplies, and health risk increase after a flooding event.

Several factors determine the severity of floods including rainfall intensity, duration and
rapid snowmelt. A large amount of rainfall over a short time span can result in flash
flood conditions. Small amounts of rain can also result in flooding at locations where the
soil has been previously saturated or if rain concentrates in an area having, impermeable
surfaces such as large parking lots, paved roadways, or post burned areas with
hydrophobic soils. Topography and ground cover are also contributing factors for floods.
Water runoff is greater in areas with steep slopes and little or no vegetative ground cover.

Frequency of inundation depends on the climate, soil, and channel slope. In regions
where substantial precipitation occurs during a particular season or in regions where
annual flooding is due to spring melting of winter snow pack, areas at risk may be
inundated nearly every year.

Conditions that may exacerbate floods:
Impermeable surfaces

Steeply sloped watersheds

Constrictions

Obstructions

Debris

Contamination

Soil saturation

Velocity



Explanation of Common Flood Terms Figure A-1

FIRM: Flood Insurance
Rate Map

Special Flood Hazard Area

100-year flood (see Figure 100-Yoar Floodplain

A-1): Applies to an area ’ _ Hoodway e >
that has a 1 percent chance,
on average, of flooding in i .
any given year. However, Channal

a 100-year flood could
occur two years in a row, 222N

or once every 10 years. \’E\W Mhewussy - Loss
The 100 year-flood is also ) - PN
referred to as the base ) lat
flood. d

Base Flood: Is the standard that has been adopted for the NFIP. It is a national standard
that represents a compromise between minor floods and the greatest flood likely to occur
in a given area and provides a useful benchmark.

Base Flood Elevation (BFE): As shown on the FIRM, is the elevation of the water
surface resulting from a flood that has a 1% chance of occurring in any given year. The
BFE is the height of the base flood, usually in feet, in relation to the National Geodetic
Vertical Datum (NGVD) or 1929, the North American Vertical Datum (NAVD) of 1988,
or other datum referenced in the FIS report.

National Flood Insurance Program (NFIP): The NFIP is a Federal program enabling
property owners in participating communities to purchase insurance as a protection
against flood losses in exchange for State and community floodplain management
regulations that reduce future flood damages. Participation in the NFIP is based on an
agreement between communities and the Federal Government. If a community adopts
and enforces a floodplain management ordinance to reduce future flood risk to new
construction in floodplains, the Federal Government will make flood insurance available
within the community as a financial protection against flood losses. This insurance is
designed to provide an insurance alternative to disaster assistance to reduce the escalating
costs of repairing damage to buildings and their contents caused by floods.

Special Flood Hazard Area (SFHA): Is the shaded area on a FIRM that identifies an
area that has a 1% chance of being flooded in any given year (100-year floodplain).

Floodway: Is the stream channel and that portion of the adjacent floodplain that must
remain open to permit passage of the base flood without raising that water surface
elevation by more than one foot.



Earthquakes

An earthquake is the abrupt shaking of the earth caused by the sudden breaking of rocks
when they can no longer withstand the stresses, which build up deep beneath the earth's
surface. The rocks tend to rupture along weak zones referred to as faults. When rocks
break they produce seismic waves that are transmitted through the rock outward
producing ground shaking. Earthquakes are unique multi-hazard events, with the
potential to cause huge amounts of damage and loss. Secondary effects of a sudden
release of seismic energy (earthquake) include: ground shaking, surface fault rupture,
liquefaction, tectonic subsidence, slope failure, and various types of flooding.

The Intermountain Seismic Belt

The Intermountain Seismic Belt (ISB), which Six County is part of, is a zone of
pronounced earthquake activity up to 120 miles wide extending in a north south direction
800 miles from Montana to northern Arizona. The Utah portion of the ISB trends from
the Tremonton Cache Valley area south through the center of the state, along the Wasatch
Front, and the southwest through Richfield and Cedar City concluding in St. George.
"The zone generally coincides with the boundary between the Basin and Range
physiographic province to the west and the Middle Rocky Mountains and Colorado
Plateau physiographic provinces to the east” (Eldredge 6).

Secondary Earthquake Threats

The major secondary effects of earthquakes include: ground shaking, surface fault
rupture, liquefaction, tectonic subsidence, avalanches, rock fall, slope failure, and various
types of flooding. Other sections discuss landslides, and flooding therefore they will not
be discussed under secondary effects of earthquakes yet importance needs to be given to
the fact that earthquakes can increase the likelihood of flooding and landslides.

Ground Shaking

Ground shaking causes the most impact during an earthquake because it affects large
areas and is the origin of many secondary effects associated with earthquakes. Ground
shaking, which generally lasts 10 to 30 seconds in large earthquakes, is caused by the
passage of seismic waves generated by earthquakes. Earthquake waves vary in both
frequency and amplitude. High frequency low amplitude waves cause more damage to
short stiff structures, were as low frequency high amplitude waves have a greater effect
on tall (high-rise) structures. Ground shaking is measured using Peak Ground
Acceleration (PGA). The PGA measures the rate in change of motion relative to the
established rate of acceleration do to gravity.

Local geologic conditions such as depth of sediment and sediment make up, affect
earthquake waves. Deep valley sediments increase the frequency of seismic waves
relative to bedrock. In general, ground shaking increases with increased thickness of
sediments” (Eldredge 8). Findings in recent geologic research done by lvan Wong
indicate and earthquake in Salt Lake County would produce higher PGA values than
previously expected near faults and areas of near surface bedrock.



Surface Fault Rupture

During a large earthquake fault movement may propagate along a fault plain to the
surface, resulting in surface rupture along the fault plain (see Picture A-1). The Wasatch
fault is a normal (mountain building) fault with regards to movement, meaning the
footwall of the fault moves upward and the hanging wall moves in a down direction.
Thus faulting is on a vertical plain, which results in the formation of large fault scarps.
Surface fault rupture along the Wasatch fault is expected for earthquakes with
magnitudes of 6.5 or larger. The largest probable earthquake that could strike the Six
County region is an earthquake with an estimated magnitude between 7.0 and 7.5; an
earthquake of this magnitude, based on current research, would create "surface fault
rupture with a displacement of between 16 to 20 feet in height with break segments 12 to
44 miles long™” (Eldredge 10). In historic time surface fault rupture has only occurred
once in Utah; the 1934 Hansel Valley earthquake with a magnitude 6.6 produced 1.6 feet
of vertical offset.

Surface fault rupture presents several hazards, anything built on top of the fault or
crossing the fault has a high potential of R

destroyed in the event of displacement.
Foundations will be cracked, building torn
apart, damage to roads, utility lines,
pipelines, or any other utility line crossing
the fault. It is almost impossible to design
anything within reasonable cost
parameters to with stand an estimated
displacement of 16 to 20 feet.

Surface fault rupture doesn't occur on a
single distinct plain; instead it occurs over
a zone often several hundred feet wide
known as the zone of deformation. This Picture A-1: Disnlacement in excavation
zone of deformation occurs mainly on the
down thrown side of the main fault trace. Tectonic subsidence, caused by antithetic
faults moving in the opposite direction of the main fault, slide down hill on the main fault
scarp creating grabens (down dropped blocks) within the zone of deformation.

Liquefaction

Soil liquefaction occurs when water-saturated cohesion less sandy soils are subject to
ground shaking. When liquefaction occurs soils behave more like a viscous liquid
(quicksand) and lose their bearing capacity and shear strength. Two conditions must be
met in order for soils to liquefy: (1) the soils must be susceptible to liquefaction (sandy,
loose, water-saturated, soils typically between 0 and 30 feet below the ground surface)
(2) ground shaking must be strong enough to cause susceptible soils to liquefy (lips). The
loss of shear strength and bearing capacity due to liquefaction causes buildings to settle
or tip and light buoyant structures such as buried storage tanks and empty swimming
pools to float upward. Liquefaction can occur during earthquakes of magnitude 5.0 or
greater.



Lateral Spread

Soils, once liquefied, can flow on slopes with angles of .5 to 5 percent this movement of
liquefied soils is known as lateral spread. "The surficial soil layers break up and sections
move independently, and are displaced laterally over a liquefied layer" (Eldredge 10).
Liquefaction can cause damage in several ways, with lateral spreading being one of the
most common. Displacement of three (3) or more feet may occur and be accompanied by
ground cracking and vertical displacement. Lateral spreading causes roads, buildings,
buried utilities, and any other buried or surface structure to be pulled apart.

Various Flooding Issues Related to Earthquakes

Earthquakes could cause flooding due to the tilting of the valley floor, dam failure and
seiches in lakes and reservoirs. Flooding can also result from the disruption of rivers and
streams. Water tanks, pipelines, and aqueducts may be ruptured, or canals and streams
altered by ground shaking, surface faulting, ground tilting, and land sliding.

Seiches

Standing bodies of water are susceptible to earthquake ground motion. Water in lakes
and reservoirs may be set in motion and slosh from one end to the other, much like in a
bathtub. This motion is called a seiche (pronounced “saysh”). A seiche may lead to dam
failure or damage along shorelines.

Landslides

Landslides are a “down slope movement of a mass of rock, earth, or debris”. Landslides,
often referred to as mass wasting or slope failures, are one of the most common natural
disasters. (Cruden 36). Slope failures can vary considerably in shape, rate of movement,
extent, and effect on surrounding areas. Slope failures are classified by there type of
movement, and type of material. The types of movement are classified as falls, slides,
topples, and flows. “The types of material include rock, debris (coarse grained soil) and
earth (fine grained soil)” (Eldredge 17). “Types of slope failures then are identified as
rock falls, rock slides, debris flows, debris slides, and so on” (Eldredge 17). Slope
failures occur because of either an increases in the driving forces (weight of slope and
slope gradient) or a decrease in the resisting forces (friction, or the strength of the
material making up a slope). “Geology (rock type and structure), topography (slope
gradient), water content, vegetative cover, and slope aspect are important factors of slope
stability” (Eldredge 18).



Figure A-2: Three Common Types of Landslides in Utah

Debris Flow

_Saurce Area
Debris flows consist of sediment-water mixtures
that flow down a streambed or hillside, commonly
depositing sediment at canyon mouths in fan like
SIS | B deposits know as alluvial fans.

Slides are down slope movements of soil or rock
on slopes.

Reck Fan

Rock falls consist of rock(s) falling from a cliff or
cut slope and are very common in the canyon

--------------------------- country of southern Utah.

Conditions That Make Slopes More Susceptible to Landslides

Discontinuities: faults, joints, bedding surfaces.

Massive Materials over soft materials.

Orientations of dip slope: bedding plans that dip out of slope.

Loose structure and roundness.

Adding weight to the head of a slide area: rain, snow, landslides, mine waste piles,
buildings, leaks from pipes, sewers, and canals, construction materials fill materials.
Ground shaking: earthquakes or vibrations.

Increase in lateral spread caused by mechanical weathering.

Removal of lateral support.

Human activities: cut and fill practices, quarries, mine pits, road cuts, lowering of
reservoirs.

Removing underlying support: under cutting of banks in a river.

Increase in pore water pressure: snow melt, rain, and irrigation.

Loss of cohesion.



Wildfire

Identifying Hazards

A wildfire is an uncontrolled fire spreading through vegetative fuel often exposing or
consuming structures. Wildfires often begin unnoticed and spread quickly and are
usually sighted by dense smoke. Wildfires are placed into two classifications Wildland
and Urban-Wildland Interface. Wildland fires are those occurring in an area where
development is essentially nonexistent, except for roads, railroads, or power lines.
Urban-Wildland Interface fire is a wildfire in a geographical area where structures and
other human development meet or intermingle with wildland or vegetative fuels.
URWIN areas are divided into three subclasses, each evident in counties within Six
County:

e Occluded
Occluded interface, are areas of wild lands within an urban area for example a
park bordered by urban development such as homes.

e Intermixed
Mixed or intermixed interface areas contain structures scattered throughout rural
areas covered predominately by native flammable vegetation.

e Classic
Classic interface areas are those areas where homes press against wildland
vegetation along a broad front.

When discussing wildfires it is important to remember that fires are part of a natural
process and are needed to maintain a healthy ecosystem. Three basic elements are
needed for a fire to occur (1) a heat source (2) oxygen and (3) fuel. Two of the three
sources are readily available in the counties making up the Six County region. Major
ignition sources for wildfire are lightning and human causes such as arson, recreational
activities, burning debris, and carelessness with fireworks. On average, 65 percent of all
wild fires started in Utah can be attributed to human activities. Once a wildfire has
started, vegetation, topography and weather are all conditions having an affect wildfire
behavior.

Severe Weather

For the purpose of this mitigation plan the term severe weather is used to represent
downbursts, lightning, heavy snowstorms, blizzards, avalanches, hail, and tornados.

Downbursts

A downburst is a severe localized wind, blasting from a thunderstorm. Depending on the
size and location of these events, the destruction to property may be devastating.
Downbursts fall into two categories by size. Microburst, which cover an area less than



2.5 miles in diameter, and macro burst, which cover an area with a diameter larger 2.5
miles.

Lightning

During the developmen